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PH J1 A )S()PH 1C A L .lOUllNAJ 


iDstor'ivid FJa^r fhc late Sir Joseph liiNKS^ liaronct^ Pre^ 
rsulcat of the lioiffd Soc'nit/. l?v" Haron ('i'VIer 


1 Ml ^ wliicli tlu‘iiulividua] t)/’ whom we 

!i:i\e it' |> ‘'ti\ hi\< Lit hehiiul luta, are etinfiucd to a few 

pact's, aiul \i\esv oi' but little iBiportanee ; yet \\\y name will 
sl’.iiu' %vit!i lustre in the history of philosophy. Impelled 
!'y an ;uxh iH lo\ ‘e ot' seienci', io ills youth, al);mdoninj^ the 
[)!ea vMVs whieli ai\ indepeiEieut forUino lield out to liini, 
iie braved tia' dani^vrs of the ^ea, and the rii^'ours of the 
hiost »>ppos:ti‘ climates. During' a lon^' series of years, lie 
made use ol' all tJie advantages whicii afHuent eireumstances, 
and tile Jrienddiip of men in jx>wer, afforded him, for its 
l)' iie(it; lastly, and it forms Jii.s c^iiif claim to our respect, 
lu' always r(‘*j;:;rd(‘d lliose wlio ialioured for its advancement, as 
!iavine;an acipiiiLd ri<i;ht to liis interest and assistance. During 
the war of IJit' revolution, which carried its ravages into almost 
ev^ry part of the two c'ontinents, the name of Sir Joscjdi R^nks 
was every wlicTe a palladinm for those of our countrymen w^ho 
devoted thc'mselves to iiscd’ul researches. If tJicdr coll(*etions 
were stizc^df it was only^uccessary for tliem to apply to liim to 
hava'tluan returned; if their persons were d(‘tajned, tlic time 


* Ileail U' tlie Uoval Academy of Sciences <d' France ojj tlit* 2d April 
13121. • * # 

OCTOBER-D EC LM B K R 18?6. 
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necessary for transmitting them intelligence, was the only de¬ 
lay which their restoration to liberty experienced. When 
the seas were shut up against us, they opened at his voice for 
our scientific expeditions. Geograpliy and Natural History are 
indebted to him for the preservation of precious labours ; and, 
without him, our public collections would still, at the present 
day, and perhaps for ever, have been deprived of a part of the 
riches which adorn them. It will, without doubt, be admit¬ 
ted, tliat the benefit accruing to science from services like these, 
is fully equivalent to that resulting from the authorshif) of 
books; and if, in this discourse, it is principally the acknow¬ 
ledgment due to noble actions that wo have to express, it is not 
too much to augur of our hearers, that this feeling will not be 
less intensely participated by tlicm, than that of admiration foi 
great discoveries woukl have been. 

Sir Joseph Banks, Knight Baronet, Counsellor of State to 
the King of England, Grand Cross of the Order of the Bath, 
Pre.sident of the Royal Society of London, and Foreign Asso¬ 
ciate of the Academy of Science of the Institute of France, was 
born in London, in Argylc Street, on the 13th February 1743. 
His father’s .name was William Banks Hodgenkson, and hi.s 
mother’s Marianne Bate. Some trace tlie origin of his family 
to one Simon Banks, a Swede, who settled in Yorkshire in tlie 
time of Edward III., and who would have been the eightex-nth 
progenitor of Sir Joseph. Others say that his family came 
from Sweden only a century before, and had seen but two 
generations in . England. It appears that Sir Joseph's grand¬ 
father practised medicine in Lincolnshire, and that the suc¬ 
cess which he met with in his profession, afforded him the means 
of acquiring a pretty large 'brtune. Having risen to corisideral)le 
importance in the county, he was invested, in 173G, with the 
office of Sheriff, and sat in one or two Parliaments as represen¬ 
tative of the town of Peterborough. 

Jo.seph Banks, like the greater nujnbcr of yoiing English¬ 
men born in easy circumstances, after having been confided 
for some timf to the care of a clergyrilfan, M’^as sent tg r, pul\he 
seminary. His parents at first made choice of that of Harrow, 
near London, from whence they removed him to Christ’s Col- 
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lege, ill the University of Oxford; and his father dyin^ in 
1761, he entered tlie world at the agv- of eighteen, master f*»f 
himself and his fortune. This might have proved a dangerous 
shoal for so young a man ; but henceforth Mr Banks was only 
sensible to the enjoyments attached to the labours of the mind, 
and the only use he made Of his liberty was to devote liimself 
exclusively to them. 

About this period. Natural History began to raise itself from 
the low condition in which iIki more advanced sciences had kept 
it. The eloquent pictures of BulTon, and the ingenious classi¬ 
fications of Linna?us, alTorded numerous attractions to the 
mind. In the stejis of these celebrated men, there were seen 
to open paths alike new and full of interest; and it was in ex¬ 
ploring these paths that a young man would naturally engage, 
who devoted himself to science only for the sake of gratifying 
his inclination. Mr Banks, therefore, at an early period, en¬ 
gaged in the examination of the productions of nature, and 
esj)ecially those of the vegetable kingdom. His taste for plants 
soon changed into a ])assion, atul ho made all the sacrifices to 
their investigation that it required. The first of these, as every 
hotly knows, is to travel much on foot; and this sacrifice is 
more tlisagrecable than any other in a country where this mode 
of travelling is so little in use, that it might of itself render a 
man liable tt) be suspected. Our young Iwtanist was in fact 
more than once taken for a thief; and one day that he had fal¬ 
len asleep frf)m fatigue at a distance from the highway, he was 
violently seized by officers of police, and carried Iwund before a 
Magistrate, who was much amused with tlie adventure,. 

However, his ardour for study diil not make him forget to 
take care of his affairs. From tins time, also, he began to re¬ 
flect, that the way in wl)icli he could be enabled to serve society 
with most ease, was to put himself in a condition for serving it, 
without demanding assistance from it. The most considerable 
part of his property was situated at llevesby, in liincoln.shire, 
upon the bofders of that^vast extent of n)arshy meadows which 
. surrounds Boston Bay, the nature of which, in its characters, 
be^rs saqjose a rescmbldlice to the province of Hqlland, that a 
portion of it has obtained the same name. He spent a part of the 

• • A 2 
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year in this country. Here h'^ perfected the art of <h'*^ginp^ canals 
and raisinfif dikes, so inn>ortant for the iin]>rovenKnt of land 
iike this ; ue |>eoj)lt‘d t::/ pool-, and sincM ];tkcs of tiiis fenny 
counii’y, and sonietiines amused hims. tf widi hsiiin^:* It is even 
said that it was in this ixerojse ti.a! he eonrraeted a friendship 
Avith Joi n Montagu, llarl of S;. alwica^, who afterwards became 
First Lord of tlie Admiralty, and who saw liis name itnniorta- 
lizod by the suqu'ising adv-mccs in physical <>vo^raphy that 
took place during; tln^ time of hi - administration. 

If this aneedole he true, it prt seats an additional example of 
tlie great effects tliat uiiiy result from a trivial cause; for it can¬ 
not be doubted that Mr lJanks''s inllnenee eontrilmted power¬ 
fully to multijdy tliese discoveries. If he did not retjuire to ex¬ 
cite the F; rl of Sandwich to expedilions Avliicli tlie will of tlie 
icing suMieieiitiy reeommeiali'd to him, it is not the less triie^ 
that he more than oiiee pointed out to him the ])laee,s lo Avhich 
it would be mo^I advaiUagci-us to direct tlicm, and acciuainted 

him with the suivsi naans of n ndi riniJ' them siares^ful. 

«' 

The example of tliis niini,-,ter besides, heeame at length a 
sort of rule, and the luunerous suetts^ors wliieh he l:ad in this 
elevated jA/st, all thought tir. niselv(.s honoured by ecar nlting 
tlu' man whose advice had jiroved s,u Ixiulii-ial. 

Air Hanks, liov.Lver, t!id not waif until he had acquired tliis 
decree of eivdat, U? carry his aIcn.s into execution. In 17bu, 
one of his frieuils being captain <if the vessei liiat w as ilestined 
to protect tlie Newfoundland Fishei’v', lie profited by tlie ojipor- 
lunitv thus afforded of visiting tliat country, Tliis was not 
indeed directing his first com'se toward tlie most attractive coast, 
l>nt he soon had an ()])})ortunity of comyicnsating for it. 

Tlie peace of 176JJ came to restore tranquillity to Eurojie, 
and to open the seas again. The nations sought to repair, by 
new^niterprises, the cwils w^liich llicir dissensions liad caused. 
Fiiigland especially, victorious in both liemispliercs, and seeing 
unlimited careers ]iresent tlienisclves on all sides to lier fortune, 
shewed an energy, w^liich, directed hy i^n ambitious chiefy niiglit 
have proved highly injurious to humanity. Fortunately, at this 
period, a .sceptre wliicli Avas almost thatVifthe ocean, pai^sed into 
the hands of a young Monarch, pure in his morals, simple in 
|)is tastes, and Avho had early learned that useful discoveries 
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mi^ht reflect as ituid] lustre upon a reio-n-as conquests. He 
was tlie first anionjr princes who forinixf the idea of visiting new 
countries witliout carrying terror into*theni, and of making 
known his power only hy his benelits. VVlien^wor tlie historian 
records an evainplc like ties, ii is liis duty to shew it in all its 
beauty. It especially belongs to the historian of seience, in ful¬ 
filling this duty, to raise Ijiniself abov e the wretched rivalships of 
nations: and altiiouj>li the nation whidi has merited this ho- 

r . . . ‘ 

mage has been so often and so long at war witli France, it is 
undoubcedly not before an a^":embly siicl) as onrs that I need 
a}u)logise for having rendered it. 

GtHirge HI. was therefore eager, uj>on his eoming to the 
throne, to send some vessels to tile South Soa, with general in¬ 
structions for extending gvographieyl knowledge. Commodore 
liyron had lieen soliI there in 1 7o I. 'I'wo oth(T oflieers. Cap¬ 
tain Wallis aiul (*a])tain Carteret, were sent out in 1706; they 
had not yet returned, when a ibnrtli (^xptxlition was fitted out, 
under the ctnnmand oi* Janu's (’ook, wlio, by this voyage, and 
the two others which lie {lerK^rmed, contribuUd more to extend 
the knowledge <d* thv' globe, llian any navigator who had jire- 
eeded him for two centurii's. 

His \ovag; had in vie'.val Oi ee t!u' interests of geography and 
of aslronomv ; for (Asok's jnhu’pal commission was to obseive 
the pa^sag ‘ oT \ enus over fci;e Siiifs thsc, whicii, having already 
taken p1acc‘ in 1701, wes to occur again in 1709. 

Mr Hanks resoKed to make it also contri!mte to tfie advan¬ 
tage t)f Natural History, and requested for tliis purpose to parti¬ 
cipate in its dangers, and devote t(» it a part of liis fortune. 
He spared nothing to ensure its success, in as far as regardc^d 
himself; he provided at his own oxpence a grait store of ob¬ 
jects that might be useful to the people he was about to visit; 
he go* all tlie appm'atus necessary for physical observatiivis, 
and the preservation of natural objects, placed in the vessel; 
he engaged a distinguished jiupil of Linna;us, lately settled in 
Knglantl, Dr^Solander, to^proseciite wdth liiin tlie science Avhich 
was the common object of their love; lie took with him two 
painters,, to make draw^iftgs of what coidd not btj preserved ; 
he cng'aged tlie necessary servants; in short, he provided all that 
might render his enterprise agreeable and successful. 
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We would remark here, that this period must be noteii in 

I 

the history of science, as that at which natural history began to 
extend its researches upon a large scale, by contracting an al¬ 
liance with astronomy and navigation. It was also for the pur¬ 
pose of observing the same transit of Venus, that the Empress 
Catherine II. appointed the great expeditions into Siberia, un¬ 
der the direction of Pallas, and during which valuable collec¬ 
tions Were made by numerous naturalists. At the same time, 
Bougainville, by order of Louis XV., sailed round the world, 
taking with him Commerson, a man of boundless activity, and 
of almost universal knowledge. And it was truly in these three 
enterprises, which were nearly contemporaneous, that govern¬ 
ments learned by what point the sciences are connected, and how 
the services which they confer are increased by combining their 
investigations. 

I may be excused from relating, in detail, to the present au¬ 
ditory, the events of this first voyage pf Captain Cook. Who 
is there among us that has not, from his childhood, read the ac¬ 
count of it with a sort of delight ? Who has not trembled for 
our travellers, when the cold threatened to chill them into a 
fatal sleep among the snows of Terra del Fuego ? Who has 
not wished to live for a short time, like them, in the midst of the 
primitive jieople of Otaheite,—amid those beings so beautiful, so 
mild, happy in their innocencej enjoying, without disquietude, all 
the pleasures that are to be found under a serene sky, and upon 
a fertile soil ? Whose heart has not palpitated for the fate of 
our navigators, when, having struck upon the coral rocks of 
New Holland, they saw the planks of their vessel come asun¬ 
der, one by one; a leak opening which their pumps were unable 
to subdue; and when, after having no other prospect but death 
before tliem, for two days, they were suddenly saved by the 
expedient suggested by a man who was no mariner, of pushing, 
from without, bundles of wool into the gaps of the vessel .f 

All the circumstances of this expedition,—the perils and plea¬ 
sures of the navigators, the varied manners of thtf tribes among 
which they landed, the caresses of the new Circes of Otaheite, the 
combats wij^h the cannibals of New Zehland, with the general edn- 
flfi^ation of the grass, in which the inhabitants of New South 
Wales were rni the point of enveloping them,-^eem to realise 
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those amusing fables of the Odyssey, which have been the de- 
hglit of so many nations and so many ages. ^ 

Now, it is incontestably to the presence of two men educated 
with other idej^ithan those of mwe sailors; it is to their manner 
of observing and feeling, that this powerful interest is in a great 
measure due. Nothing was spared by them fpr enriching their 
collections, and satisfying their curiosity. Mr Banks especially, 
always manifested an astonishing activity; he was neither re¬ 
pulsed by fatigue, nor arrested by danger. He is seen at Brat 
^il, gliding, hke a smuggler, along the shore, in order to pick 
up some of the productions of that rich country, notwithstand¬ 
ing the stupid jealoufsy of the governor. At Otaheite, he has 
the patience to let himself be painted black, from head to foot, 
in order to be admitted to a funeral ceremony, which he could 
not otherwise have seen. And it is not only for seeing and ob¬ 
serving that he displays his character: in every place, although 
destitute of legal authority, he seems naturally to assume the 
rank which in Europe would have been given him by the con¬ 
ventions <)f society. He is always foremost. He presides at the 
markets, and over negotiations. It is to him that both parties 
address themselves in any dispute. It is he who pursues the 
thief, and recovers the articles stolen. If he liad not thus re¬ 
covered the quadrant, which had been adroitly carried off by an 
islander, the principal object of the enterprise, the observation 
of the passage of Venus over the sun’s disk, would not have 
been accomplished. Once only he did not dare to render him¬ 
self justice; but it was when the Queen Oberea, having lodged 
too near him, stoic away all his clothes through the night; and 
it will be allowed, that, in such a case, it would not have been 
gallant to have insisted too much on his rights. 

This sort of magistracy, to which he found himself raised, de¬ 
pended upon the circumstances, that, while his figure and coun¬ 
tenance were formed to inspire respect, his unremitting goodness 
Imd claim tQ friendship. He gave to the savages instruments of 
agricultyre, seeds of culinary vegetables, and domestic animals; 
he was w^toliful to prevent their being maltreated, and.even to 
such a degree as to have 4hem treated with indulgence when the 
faiilt was upon their side. If there exist a natural jh'e-eininence, 
it is that which is the offspring of intellect and beneficence. 
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His collections, during the three years which the voyage last¬ 
ed, of objects of all descriptions, were immense, even although a 
part of them was lost,'in consequence of an accident that befel 
the ship. It was for a long time hoped that Solander and him¬ 
self would indulge the public with an account of them ; and it is 
difficult to imagine what prevented them from doing so. So¬ 
lander only died in 1789, and he could have employed ten 
years of his life in this undertaking. Besides their common 
journal, their notes, and all the drawings made under their in¬ 
spection, still exist in the Banksian Library. The engraving 
of a splendid series of plates, intended to extend to two thousand, 
was begun; but, to the great regret of naturalists, nothing 
has appeared, at least under the auspices of the authors. Per¬ 
haps Mr Banks judged that his treasures would not be the less 
profitable to science, although he did not publi.sli them himself. 
One of the most remarkable traits of bis character was the gene¬ 
rosity with which he communicated his scientific treasures to all 
who appeared to him worthy of peru.sing them. Pabricius de¬ 
scribed all his insects. He gave specimens of all his fishes to 
our colleague Broussonnet, for the ichthyology which he had 
commenced. Botanists who wished to see his plants, bad 
free permission to consult his herbaria. GaL'itner constantly 
profited by this indulgence for his admirable history of fruits 
and seeds, and Vahl for his Eclogues; and, in these later times, 
the excellent work of Mr Robert Brown on the Plants of New 
Holland, a work composed in Sir Joseph Banks’s, and in the 
midst of his collections, has fulfilled, and more than fulfilled, all 
that could have been hoped from himself. Besides, he distri¬ 
buted, among all the gardens of Europe, the seeds of the South 
Sea, as in the South Sea he had distributed ours. Lastly, he 
was satisfied that, in all that could regard immediate utility, the 
object of his voyage had been as effectually accomplished as it 
could be. In fact, a multitude of beautiful shrubs, which he 
first introduced, now ornament our groves and grounds. The 
Otaheitean cane, which affords more sugar, and*- ripens more 
freely, has, in part, repaired the disasters of our colonies; the 
bread-fruit tree, carried to the warm countries of America, will 
repay the services which America formerly rendered to us, when 
it furnished u& with the potato; the New Zealand flax, the fi- 
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bres of which arc more tenacious than those of any other plant, 
is cultivated among us, and will infallibly pi-ove, one day, f n .- 
important acquisition for our marine. Several of our ponds are 
embellished with the black swan ; the kangaroo and phascolome 
ate kept in some of our parks; and there is nothing to prevent 
their becoming animals of game in our woods, as useful as the 
lallow-deer or tlie rabbit, which were equally exotic animals. 
But these are results of little importance compared with the ge¬ 
neral knowledge which this voyage began to afford us of the Pa¬ 
cific Ocean ; of tlie multitude of islands which nature has spresid 
through it; and of the creatures, in some measure peculiar, with 
which they are peopled. New Holland especially, if we except 
man and the dog, (and these, without doubt, have arrived in it at a 
comparatively recent period, so miserable is the condition in 
Avliich they occur there), bears no resemblance, in its organic na¬ 
ture, so to speak, to the rest of the world. It possesses other 
animals, often appearing to unite forms which are contrary to 
each other; vegetables which seem destined to subvert all oi|r 
rules and systems. Within tliese thirty years, the English have 
formed an establishment in the middle of this continent, among 
this creation almost as new to Europe as that of another planet 
would be. What it has already furnished to science is prodi¬ 
gious, and is a source of general advantage to all nations. With 
regard to the advantages wliich it gives, and will give, to the 
mother country, it is not my business to detail them at length ; 
but every one will perceive what commercial, political, and mili¬ 
tary importance a great European colony, in a temperate zone, 
in a.healthy and fertile country, plaoed between Asia and Ame¬ 
rica, and communicating as easily with Peru as with Bengal, 
must necessarily assume. This much is certain, that, before 
many years elapse, whether it become independent, or remain 
subject, it will have multiplied that race of the human species, 
the most susceptible of civilization, as extensively as the English 
colonies of North America have done. 

SucH will* be, such already are, in a great measure, the re¬ 
sults of the voyage of Cook, Banks, and Solander ; and the rea¬ 
son is o|)vious, because the voyage in question, having men of 
scientific attainments embarked in it, was directe*d with more 
enlightened views, and conducted with more philosophy, than 
any that had been made for three centuries. 
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I need not say with what eagerness these new ai’gonauts were 
.received on their return. All classes of society were anxious to 
testify what they felt for them; the King, in particular, shewed 
them the greatest regard. Friend as he was to bptany and agri¬ 
culture, he received with great pleasure tJic seeds and plants 
which Mr Banks presented to him ; and, from this time, con¬ 
ceived an affection for our young traveller, which was never af¬ 
terwards intermpted. 

' This description of enterprize, sa new and so generous, which 
originated in England, was so much lauded throughout Europe, 
that the British government could not b\it consider itself bound 
to repeat it. In 1772, Captain Cook was to set out upon his 
second voyage, of all nautical expeditions the most astonishing 
for the courage and perseverance of those who embarked in it. 
Mr Banks was also resolved to accompany him anew ; Solander 
was again to be taken out; all the preparations were made; 
but they demanded, and it was certainly reasonable, to have the 
cc^veniency afforded them in the ship, which, without clogging 
the expedition, might render their exile more comfortable. It is 
difficult to comprehend how the Captain could resolve to deprive 
himself of their assistance. Was it jealousy or regret at having 
his glory divided by men who had so efficiently participated in 
his labours ? Was it the remembrance of some restraints or in¬ 
conveniences which the respect due to persons of their station in 
society had occasioned him during his former voyage ? We do 
not pretend to decide. This, however, is certain, that he caused 
several arrangements which Mr Banks had made in the vessel to 
be destroyed ; and that tha latter, in a moment of irritation, re¬ 
nounced all his projects. 

I shall not here seek to determine 'between them. If we re¬ 
flect that Captain Cook fell out with the two Forsters, who were 
substituted for Mr Banks and Dr Solander,'—that, on the thii'd 
voyage, he refused to take any naturalist with him,—that there 
have been none employed since in the nautical expeditions of the 
English—and that those who have embarked in ours have 
very seldom been on good terms with their leaders, it will per¬ 
haps be found that the freedom of actk>n, to which m^ of ^e 
closet are accustomed, can scarcely be reconciled to the severe 
discipline so necessary in a ship; and then we shall neither have 
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to blame our two naturalists, nor the great navigator who could 
not ageee w'ith them. 

Mr Banks, however, as he could not accompany Cook, resolv-' 
ed to direct his ardour into another path. The northern coun¬ 
tries, and especially Iceland, so remarkable for its v^canic phe¬ 
nomena, presented him with sufficient objects of research. In a 
few weeks a vessel was freighted, laden with every thing that was 
necessary for naturalists; and Mr Banks set out on the 12th 
July 1772, accompanied with his faithful Solander, a Swede,* 
Uno dc Troil, afterwards Bishop of Linkoping, and some other 
persons worthy of taking part in such an enterprise. 

A fortunate opportunity occurred to them of visiting, in pass¬ 
ing, the island of Staffa, so interesting for the immense mass of 
basaltic columns of which it is formed ; and for the cave of two 
hundred and fifty feet in depth, entirely surrounded by tliese 
columns, the natural regularity of which equals the most surpris¬ 
ing efforts of human art. It is singular that this wofnder of na¬ 
ture, so near a populous country, had been so little known; but 
although the island had been named by Buchanan, no persem 
had given any description of its extraordinary structure ; and it 
may be regarded as a discovery of our voyagers. 

They soon arrived in Iceland. Here they no longer met 
with the happy islanders of the South Sea, on whom na¬ 
ture had lavished her gifts. A soil, desolated alike by the 
fire of volcanoes, and by winters of nine months' duration, 
the low country bristled almost over its whole extent with 
naked and sharp rocks, mountains of ice floating in the sea, 
and which often, by their accumulation in the vicinity of the 
land, caused the winter to recommence; every thing seems to 
announce to the Icelanders the malediction of the celestial 
powers. They bear the impress of the climate; their gravity, 
thdlr melancholy aspect, form great a contrast with the 
gmety of the South Sea Islanders, as the countries inh^it- 
ed by the two nations; and yet the natives of Iceland have 
the^r eojoyments, and these enjoyments of a superior order. 
Study and reflection soften their lot. Those great natural edi¬ 
fices o^ basalt, and vast fountains of boiling water; the 
stony vegetations which this water produces; the northern 
lights of a thousand forms and hues, illuminating from time to 
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time these imposing spectacles,. afford them a recompence for 
»their privations, and excite them to meditation. Iceland is per¬ 
haps the only colony in the world that has formed a more origi¬ 
nal literature than the mother country, or even modern Kurope. 
It is assertfd; that one of her navigators discovered America 
nearly five centuries before Columbus; and it is only by consult¬ 
ing her ancient annals, that documents of any authenticity have 
been fomul for the liistory of Scandinavia. Still at the present 
llay, the meanest peasant is Instructed in the history of his 
country ; and it is in repeating from mcinorv tJie songs of their 
ancient poets, that they pas-s their long winter evenings. 

Our learned caravan employed a month in traversing the 
island; and Mr Von Troll published a very interesting account 
of what tliey observed. As to Mr IJanks, always little solicitous 
about himself, he gave to Mr Pciinnnt, for his Journey to Scot¬ 
land, the drawings^ whlcli he had caused to be made of the 
island of Stalla and its cave, as well the description which 
he had taken of them. ■ In Iceland, as in the South Sea, 
and as at Newfoundland, it v.as sufficient for him that his 
observations were not lost in tlie jjublic ; and tliis consideration 
appears to have satisfied all his wisln*.-;. Here, also, he did better 


than describe; he became to tlv* Icelanders a not less xcalous 


and a more effective benefacior than to tlie (Haheiteans. Not 


only did be draw the attention of the court of Denmark to 
them, but watching over their welfare himself, lie twice, at Ins 
own expence, when they were afflicted with famine, sent cargoes 
of grain to their island. I/ike tltc personages which were deified 
by tlie ancient mythology, ^t might be said of him, that he be¬ 
came,a providence to the places which he had once visited. 

On his return from two enterprises, in which he Iiad given 
such splendid proofs of his disinterested love of science, Mr 
Banks would naturally find his place in the first ranks of those 
who cultivate it.> Having long been a member of the Royal 
Society, he now took an active part in its administration and 
labours. His house, open with equal hospitality to jnen of 
science of his own and of other nations, became a sort of aca¬ 
demy. The welcome of the master,■•'-the pleasure of seeing 


• These drawings arc now preserved in the College Museum of Edinburgh. 
—Edit. ■ 
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tliere tlie inoritorious friends whom he had made,—a rich library, 
accessible to all,—collections which would in vain have beeis; 
searched for even in public institutions, drew thither the lovers of 
science. Nowhere was such a point of union more precious, it 
might be said more necessary, than in a country where the bar¬ 
riers which separate the conditions of society are stronger than 
in any other, and where men of different ranks meet but rarely, 
unlc.ss someone, for the j>uipt)se of bringing them together, puts 
hiniftclf in some measure out of rank, or makes for himself a' 
peculiar and extraordinary rank. 

]Mr Banks was the first who had the good feeling to give him¬ 
self tliis honourable kind of t'xistcncc, and thus to create a sort 
of institution, the utility of which was so striking, that it was 
jtromptly sanctioned by general opinion. The choice which the 
linyal Society made of him, some years after, for its president, 
gave to this .sanction all the authenticity which it was capable of 
receiving. Ifut as is but too common among men, it was at the 
luonicnt when fic obtained this lionour, the greatest which he 
eoukl desire, tiiat (he most hitter disnules arose, 

ilore it heroines neec'ssary llial we should give some explana¬ 
tion to onr hearers. 

The Koval Society of J.ondon, the oldest of the scientific 
acad: lules that subsist at tiie present day, and, without dispute, 
siiic of tlio first for the discoveries of its members, receives no 
assistance from government, aiul is supported solely by the con¬ 
tributions of those who comjiose it. It is therefore necessary for 
il to be vci'y numei’ous, and a not less necessary coiisecjuence, 
(as in all the political associations whewe the participation of the 
citizens in the government is in the inverse ratio of their num- 
her), the men to whom it confides its administration exercise 
over its labours, and to a certain point over the march and pro¬ 
gress of science, a more considerable influence than we c^an 
easily fancy to ourselves in our continental academies. The 
situation of a minister in a representative constitution which 
obliges him to»havo guarantees in some measure official for all 
his acts, contributes still more to this influence, and extends it 
ovc^the |pt of individuals* In reality, a new election is made 
every year; but the functions of the president arco? so delicate 
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a nature that few are capable of executing them; hence it very 
t ' seldom hapj^iens, that he who has been once invested with them, 
is not re-elected so long as he consents to be so. A first choice 
is therefore a great affair in the learned world ; and when it is 
disputed, it is with great keenness. 

At the period of which we speak, the discussions that took 
place had their asperity increased a singular, I would almost 
venture to say a ridiculous incident. The natural philosophers 
' of the Iloyal Society having been consulted aljout the form that 
should be given to a lightning-rod that was to be placed upon 
some public building, had' almost unanimously proposed to 
have it terminated in a point. A single individual among them 
of the name of Wilson, took it into his head to maintain that it 
should terminate in a round knob, and he delivered an incom¬ 
prehensible harangue in support of this paradox. The thing 
was .so clear, that, in any other country, or at any other time, 
people woidd not have listened to him, and the conductor would 
have been made as all others had hitherto been made. But 
England was then in the hottest part of her quarrel with her 
American colonies, and it was Franklin who had discovered 
the power which points have of drawing ofl‘ lightning. A cjues- 
tion of natural philosophy therefore became a question of politics. 
It was carried on not before learned men, but before party men. 
It was only the friends of the insurgents, it was .said, that could 
be for points, and w'hoever did not support the knobs, was evi¬ 
dently without affection for the mother country. As is usual the 
multitude, and even the higher classes, were divided, before hav¬ 
ing examined the matter,* and Wilson found protectors, just as 
protectors would have been found .against the theorem of Py¬ 
thagoras, if geometry had ever become an affair of party. It is 
eve^ asserted that an august personage, on every other occa¬ 
sion the generous and er hghtened friend of science, had, on this 
occasion, the wcakne.s8 to make himself a solicitor, and the mis¬ 
fortune to plead against the points. He spoke to the then pre¬ 
sident, Sir John Pringle, a man o^ sound jud^neiit and of 
elevated chai'acter. Pjingle, it is said, respectfully represented, 
that the pi;erogatives of the President of the Royal ^Society, did 
not go so far as to change the laws of nature. He might have 
added, that, if it be honourable for princes, not only to protect 
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the sciences as they ought, but also to mnuse their leisure, by 
informing themselves of the discussions to which they give rise^ 
it can only be on condition that they do not make their rank 
interfere in support of the opinions which they adopt. The 
representations of Pringle were not received with the gracious¬ 
ness to which he was accustomed; and, as this unhappy quarrel 
had already, for three years, involved him in a thousand l^k- 
erings, he considered it advisable, for his peace, to give in his 
resignation. It was in his place that Mr Hanks was chosen in 
the month of November 1778. On what side he had placed 
himself in the war of electrical jx)ints and knobs, we do not well 
know ; but this much every body will comprehend, that, under 
such circumstances, it was impossible for him to attain the 
presidency, without encountering many enemies. The circum¬ 
stance of Mr Banks enjoying the favour of the august person¬ 
age, whom Ills prediccssor had offended, was employed by his 
enemies against him ; moreover ho w.as rich and young, and al¬ 
though he had done more for science than many writers, he had 
written little. What motives and pretexts for attacking him ! 
What disgrace (it was said) for England and the mathematics ! 
a mere amateur to fill the seat of Newton ! as if it could have been 
hoped that stnother Newton should ever occupy it. A naturalist 
to be put at the head of the mathematics ! as if it were not just 
that each science should, in its turn, obtain honours propor¬ 
tioned to the fruits which it produced. By degrees these mur¬ 
murs ilegenerated into animosities; at length, on the occasion of 
a law that required the secretaries to reside in London, and of 
which the consequence was the resignation of Dr Hutton, Pro¬ 
fessor of Mathematics in the school of Woolwich, these animo¬ 
sities Imrst forth into a violent tempest. Dr Horsley, a learned 
mathematician and ardent theologian, who was afterwards, suc¬ 
cessively, Bishop of St David’s abd of Rochester, bt'came the 
principal organ of the opposition. He delivered discourse.s and 
published writings remarkable for their asperity; he predicted 
all the misfortilnes imaginable to the society and to science; and, 
supported by some members of more con.sideration than himself, 
such»as tlie jastronomer M&skclyne, he thought him^ielf at the 
|5oint ofe overturning Mr Banks. Fortunately it was perceived 
that he ako had in view to pbtee himself in the chait, a discovery 
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that proved a sedative to all the passions which he had ex* 
/cited* Such a cldef apjieared, even to his own friends, an evil 
more certain than any of those which he had predicted. He 
was abandoned, and some meetings after, the society, by a so¬ 
lemn deliberation, on the 8th January 1784, declared that it 
was satisfied with its choice, Horsley, and some violent men 
like himself, withdrew ; and, since that period, Mr Banks, con¬ 
stantly re-elected, filled, in peace, this noble station during forty- 
one successive years, a duration longer than that of any of his 
predecessors, Newton himself only (XJcupied tJie presidency 
during twenty-four years. 

Assuretlly, if we cast a glance over the liistory of the Royal 
Society during these forty-one years, we shall not find that it 
had cause to repent of its resolution. 

During this epoch, so memorable in tiie history of thcliuman 
mind, the cultivators of science in England,—it is honourable for 
us to say it, for ns whose right to render this testimony cannot 
be disputed, and who can render it without fear for*ourselves, 
■—the cultivators of science in England have occupied as glorious 
a part as those <^1* any other country in those labours which are 
coiTunon to all civilized nations. They have I'ncountered the 
ice of both poles; they have ](*ft no jvgion unvisited in either 
ocean; they have augmented the catalogue of tlie ])roductions 
of nature in a tenfold degree ; die heavens have been peopled 
by tlsein with planets, satellites, and unheard of phenomena; 
they liave counted, so to s])eak, the stars of the Milky Way ; if 
chemistry has assumed a new aspect, the facts witli which they 
have furnished it liave essentially contributed to this metamor- 
pilosis; infianinuiblc air, pure air, phlof^isticatecl air, wc owe 
to them; they iliscovored the decomposition of water; new 
and numerous metals arc the results of their analyses; the na¬ 
ture of the fixed alkalies was demonstrated hy their experiments ; 
raeehaaies, at their voice, liave brought forth miracles, and placed 
their country above others in almost every kind of manufac¬ 
ture : and if, as no reasonable person can doubt,*sucli*succe8ses 
result from their personal energy and the general spirit of their 
nation, nin^h more than from the inlTuenco of an in|)i)riduaj^, in 
whatever situation he may be; it must yet be always acknow¬ 
ledged, that Sir Joseph Banks did not abuse bis situation, and 
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thdt his influence weis not exerted in a prejudicial manner. 
The very collection of the Memoirs of the Society, upon whi^ 
the president might, without exaggeration, be supposed to po8> 
sess a more eflectual influence than upon the progress of science, 
has evidently assumed a greater degree of richness; it has ap¬ 
peared more regularly, and under a form more worthy of so 
beautiful a work. It was also in Sir Joseph's time that the So¬ 
ciety itself began to be better treated by the government, and 
that it occupied, in one of the royal palaces, apartments worthy 
of a body which does so much honour to the nation.' 

It was impossible for services like these not to be at length 
acknowledged by impartial men : the public opinion proclaimed 
them, and the government was obliged to proclaim' them also. 
Raised to the dignity of Baronet in 1781, decorated in 1795 with 
the Order of the Bath, one of the first among those who were 
neither peers of the realm, nor provided with great militaiy of¬ 
fices, Sir Joseph was, in 1797, named Counsellor of State, which, 
in England, gives a distinguished rank, and the appellation of 
Iti^ght Honourable, which is not without some importance in 
a country where etiquette has its sway. 

To him, however, it was merely a title, but this title was ^ fa¬ 
vour, and it needed not more to awaken envy again. Already, 
on his return from Otaheite, a wag had addressed to him a he¬ 
roic poem in the name of Queen Oberea; on another occasion, 
he was made to offer an urgent prayer to God to multiply insects, 
as at the time of the plagues of Egypt; and now, pretending 
that he was admitted to real political counsels, he was repre¬ 
sented as running after butterflies, while his colleagues were de¬ 
liberating upon the interests of Europe. The only remedy ap¬ 
plicable to bites like these was to laugh at them, and it was this 
he employed. a 

If he did not act officially os a political counsellor, he wasntot 
the less a real and a very useful counsellor to the King. He 
partook in his rural occupations ; he made hhn acquainted with 
r the interestiiig productiops of distant countrji^ and thus kept 
up in him that taste for nature, which had already brought so 
mapy acqi^isitions to science, and which continue^ to do more 
for it in proportion as the example of the prince was imitated 
by, the great. It is thos'^hat for thirty yeari^ En^nd 

OCTOB£a-r-D£C£MBEa 18S6. 
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been, in some ■measure, the centre of botany, and the mai?t of 
new plants and shrubs. 

The confidence, arising from this community of occupations, 
gave Sir Joseph opportunitii's of still more directly serving his 
country ; and it is said, that the minister sometimes employed 
his influence to malte the monarch atlojit resolutions which po¬ 
litical circumstances rendered necessary, but which his natural 
affections rendered repugnant to him. 

Any one who has an iilea of the complicated and mysterious 
progress of the smallest affairs in a government, whci’c intrigues 
of the heart mingle every moment with the interests of party, 
naustat once conceive the importance that a man might act[uire in 
a situation such as this. It is a thing to he wondered .it, that 
Sir Joseph neither used it for increasing his fortune, nor lor gra¬ 
tifying his vanity. 

Whatever favour he ])ossesscd, he iiiways made it reflect upon 
the sciences which had procured it for him. Wheivver an as- 

t 

sociation was formed for a useful enterprise, he liastoucd to take 
part in it; every work that required assistance in money, or 
patron.age from authority, might rcvkon upon his support. 
Whenever any important iiu|uiry was to be undertaken, he 
pointed it o\it, and made known the most efficacious means for 
accoTn])lishing it. He was thus a party in forming the })lans of 
all the great voyages undertaken after his own : he contrihuteil 
much to the establishment of the Board of Agriculture; being 
«me of the first and most active members of the African Asso¬ 
ciation, he constantly obtaine<l encouragement for tliose who 
have attempted U) penettate into that part of the world. It 
was in consequence of his repeated recommendations that the 
discovery of a North-west Passage round America was thought 
of being tried, and that the enterprise was jxTseveretl in, not¬ 
withstanding the bad su cess of a first attempt. Ail the opera¬ 
tions referring Ui the measurement of the meridian, whetlier it 
was English or French tliat laboured in them, wore favoure<l 
by him; in the time of wai', as in peace, passpirts alid hospi-"* 
table treatment were assured to them by his exertions. But 
what we h^ve already stated, and wl^t it is especially our duty 
to celebrate in this discourse, is the indefatigable generoaty with 
wluch> gmidst the most violent national antipathies, he* softened 
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the evils of war toward those who were engaged in scietiii 
researches. 
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The virtuous Louis XVI., at the opening of the American 
war, had; of his own accord, caused orders to be given to hife 
vessels everywhere to respect Captain Cook and his companions. 
To the honour of our so much calumniated age, this beautiful 
example has become an article of the law of nations ; but it was 
chiefly the unremitting zeal of Sir Joseph Banks that procured 
its !>eing inscribed as such. Not only did he never neglect an 
opportunity of engaging the English government to conform to 
It, but also more than once prefeiTed solicitations to foreign go¬ 
vernments. At tlie commencement of the war, he had obtained 
similar orders to bo given in favour of La Peyrouse, if he still 
existed, and had in<|uiries made for him in every sea. When 
discords had put /in end to Entrecasteaux's expedition, and M. 
(le la Billardierc’s collections were transjwrted to England,he siic- 
eeedetl in getting thorn restored to liim : and he also added the 
delicacy of sending them without even having looked at them, 
lie would have dreatled, he wrote to M. de Jussieu, to carry 
ofl*a single botanical idea, from a man who had gone to obtain 
them at the ]>cril of his life. Ten different times, collections 
addressed to the Jardin du Roi, and taken by English vessels, 
were recovered by him, and delivered up in the same manner, 
lie even sent to the Cape of Good Hope, to release the cases 
belonging to M. de Humholdt, that liad been taken by pirates, 
and would never receive any reimbursement. He considered 
himself, as it were, accountable for^all the injuries that bis 
countrymen might do to science .and its cultivators ; and still 
more, he thought liimself obliged to repair the evil that other 
nations might cause them. Having learned by the public prints 
that our colleague Broussonet was obliged to flee from the ae- 
cutionors of his country, he immediately gave his correspondents 
in Spain aa order to let him want nothing. His assistancp 
readied liini at Madrid and Lisbon, and followed him to Mo¬ 
rocco. When' the celebrated mineralogist Dolomieu, by the 
greatest violation of the right of nations, and to satisfy the ven- 
geaiux? o^^ rAi enraged woman, was ctist into the dlingeons of 


Medina, it was the ingenious humanity of Sir Joseph Banks 
that first penetrated the subterranean abode where he 
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concealed fniin the whole world, and which gave him some re¬ 
lief by news of his country and family. If he did not accom- 
j[)lish his liberty, it was not for want of employing all the means 
imaginable with the government which detainetl him with so 
much injustice. And what he did for our countrymen, he was 
not less zealous to demand for his own. Every one is aware of 
tliat other violation of the right of nations, by which thousands 
« of Englishmen residing, or peaceably travelling, in France, were 
declared prisoners of war. Sir Joseph hastened to find out aU 
those in favour of whom some scientific occupation or title could 
be alleged; it was tlirough the Institute that he was enabled to 
make the claim, and the Institute was not less eager than him¬ 
self in the use of this pretext. Thus w’ere several persons 
worthy of esteem rescued from a captivity wJiich might perhaps 
have been fatal to tliem. 


Assuredly ho who thus uses his influence, has every right to 
watch that it remain untouched ; it is even his duty to do so ; 
and in this universal struggle for power, when chance has 
brought some portion into the hands of a man animated with 
such sentiments, should he neglect to prcsoiwe it, society in 
general would have a right to complain. This is the only an¬ 
swer which Sir Joseph’s friends can have to make to what might 
Ik? said against the jealous care with which he prevented what¬ 
ever might weaken the consideration of his place, or excite dis¬ 
cord in his Society. Sometimes, we admit, his precautions might 
have apj)eared extravagant; but, attacked so often by exa.s- 

I % ^ 

perated men, had he not reason to dread, that a moment of re¬ 
laxation might grant them success ? The mere fact of having 
replied with some politeness to the Institute, which in 1802 


named him a foreign associate, reawoke all the fury of Dr 
tforsicy, who seemed to have forgotten him for fifteen years, 
and whose age, and episcopal dignity, ought to have inspired 
'more,moderation. He wrote a virulent pamphlet agaitist Sir 
"Joseph flanks, and after his ddath, left ihlierifdff'’ of his'hatrfe^ 
which;the death of Sir Joseph himsflf coftldhot calm." 

Considering ourselves ca'^bl'e of ^rniihgas inipajrtial’’a judg¬ 
ment as pdfeterity, we think it our ^ty to offer the dtir^s^ed 
trihuhe of prmse to the courage in Sif Jdscfph Btfnki,' which'en¬ 
gaged ^im in so many perilous enterprises; the whole use which 
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he made of lus influence in supporting whatever was useful; the 
exemplary assiduity with which he performed the duties of aSI* 
honourable office; the amenity which he introduced into the 
intercourse of the lovers of science; and the generous solicitude 
he displayed for those pursued by misfortunes: And when we re¬ 
flect how, in reality, and in spite-of impotent attacks, he was re¬ 
compensed by the esteem of the public, and how happy he must 
have been in the very exercise of so unremitting a benevolence, 
and to which he had given so wide a range, we consider it as an 
urgent duty, to present him as an example to many rich men, who 
-pass in an indolence, fatiguing to themselves and to others, a life 
which their condition in the world might enable them so easily 
to render useful to mankind. 

His domestic happiness equalled all his other sources of en¬ 
joyment. Ho did not lose his respectable mother till 1^04; 
an accomplished and intelligent sister lived nearly as long as 
himself; an amiable wife always formed the charm of his so¬ 
ciety. Nature herself seemed to have been equally favourable 
to him as fortune. His person was tall and finely formed; his 
constitution vigorous ; and if the gout troubled his latter years, 
and even deprived him for some time of the use of his limbs, it 
could neither alter his intellect nor his disposition. 

The last moments of a life entirely devoted to the improve¬ 
ment of science, were employed in forwarding its interests after 
he should cease to live. In dying, he bequeathed to the British 
Museum his rich library of Natural History, a collection formed 
by fifty years of assiduous research, and wliich the Catalogue 
drawn up under the eye of Mr Dryaifder has rendered celebrated 
over all Europe, and even useful to those who have not the power 
of visiting the Library, from the regularity with which not only 
the works of which it is composed, but even the particular raempirs 
which enter into these works, are there enumerated and arranged 
under the diffident ^subjects tQ which they belong. He made rather 
a-«alender proyisipn for the great botanist Mr Brown, who Igid 

sacrificed to him hopes gr^tly superior to all that, he cpqld ex¬ 
pect from hmv hut who,hin^self thought that science, Snd the 
frioidahip of a rnah hhe jkir Joseph Banks, merited such a sa¬ 
crifice. He a«pigned funds for continuing the e^^ecutiop of 
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botanical drawings of new plants, that had been commenced in 
the Roy^ Gardens at Kew, by the excellent artist Mr Bauer. 

Sir Josepli Banks died on the 19th May 1820, leaving no 
issue. The Royal Society elected for their President Sir Hum¬ 
phrey Davy, who will equal him in all his good qualities, and 
who will not give rise to the same objections ; for, young as he 
still is, his discoveries arc among the most admirable of the age. 
Sir Humphrey Davy was already before this a foreign member 
of the Institute; and the Academy of Science has named, in the 
place of Sir Joseph Banks, M. Gauss, Professor of Gottingen, 
to whom his excellent labours in the mathematics long gave a 
title to that honour. 


Remarks and Experiments relating to Hygrometers and Eva¬ 
poration. By Mr Hekby Meiklk. Communicated by the 
Author. 

Xt is now pretty generally admitted, that hygrometers, formed 
of absorbent substances, being necessarily of a changing or pe¬ 
rishable nature, are extremely liable to have their sensibility im¬ 
paired through length of timife ; so that little confidence can be 
placed in them, however accurately they may have been at first 
constructed. Nor is there much reason to expect that two such 
hygrometers will agree, unless the one have been made from the 
other, or both have been graduated frbm some less vague instru¬ 
ment ; but even admitting that they did agree, what security 
have we that such accordance shall continue ? Professor 
Leslie’s hygrometer is entirely free from this objection, as like¬ 
wise Mr Daniell’s, and some modifications of it proposed by 
Mr Jones and others. The principle of the latter sort is to cool 
down an even or polishea surface exposed to the air, till a de¬ 
position of moisture begin to adhere to it; and if we coujd 
easily and accurately ascertain tliis reduced temperature, we 
should ^be enabled to determine the state of the au* with regard 
to moislure. The cooling principle here employed, as the most 
convenient, es the evaporation of ether ; and for thaUporpose, a 
su{^ly of this costly liquid, of rathCr a superior quality, must be ^ 
tcrnistaQilv: carried along with the instrument. 
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By means of his ingenious researches^ and particularly bis 
valuable Essays,’’ Mr Daniell has contributed greatly to ijiiC 
prove and extend the science of hygromete'y. ^ But without 
meaning at all to detract from the undoubted merit of the^ 
labours, 1 am not convinced that his hy^ometer is either the 
most convenient and distinct, or even susoi»ptible of being ren¬ 
dered so. Whoever has attended to such instruments, must 
have remarked, that the instant of incipient deposition is not 
well defined. This defect, to be sure, is not so conspicuoiisT 
when the mstnnnent is small, and the temperature changing 
rapidly ; but if a cold liijuid be put into a pretty large vessel, 
along with a sensible thermometer, it will bo found, that >evje® 
then the temperature of deposition cannot be ascertained with 
much nicety; and, of courst', the uncertainty must be grej(ter 

to observe the fleeting temperature, and the corrcspoudii;jg bUt 
ill defined to>nmencemeiit of tiie foiniaiion of dew. ' ^ 

On the other hand, when we use a theimometer depressed by 
the evaporation of water, as is the case with Professor Leslie’s 
hygiomcter, this may he observed with the greatest nicety and 
deliberation. A moie legible indication is unneeessai’y; and its 
ceitamty and .sensibility arc placed beyond a doubt, by the^- 
act agreement of several such instruments. Nothing, uidee^, 
is wanting to remove piejudices, tmd give perfect coufid^pce to 
this simplest of all hygrometers deserving the name, but a 
greater number of experiments by diflerent observers," Even 
supposing that some imperfection did attach to its theory, yet 
more extensive observations could soon settle or correct, this; 
but an infinite number of observations could not make the in- 


with a small fickle instrument moving by starts. Bc«dcs,‘^g*ood 
light and acute e}e& arc quite indisjieusablc, simultaneous}^^ 


slant of deposition weU defined^ whilst in the nature of things it 
IS otherwise. , 

It IS much to be wished, that accurate experiments were made 
by different individuals, to ascertain the quantity of moistiure 


which can e^ist in ,the ^r at low temperatures. Authors of 
great celebrity differ so widely on this head, that it is (^btful 




if qpy of, them be quite 'fcorrect. To attempt to ^certain the 
force of vapour at low temperatures by means of a colunmof mer¬ 
cury, is out of the questions because such a method is liable to 
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to many errors, that no confidence can be put in it. Mr £^- 
ton, to labom'this department of 8deace< owes so much, has 
made 'tnony etaperiments in this '«sAy to ascNTtain the force 
aqueous vapour at the freezing point; and these seenr to have 
been vary incondstent, as Mr Dalton only concludes from than, 
that this ferce is not ^reaterthan three, nor less than two tenths 
of an inch of mercury.* The latter is Dr Ure's estimate; and 
Mr Smithem makes it 0.16 inch. At lower temperatures, I 
Suspect our lables are little else than a guess. 

But it is not less remarkable, that as great a diversity of opi¬ 
nion should exist regarding the density of steam at the boiling 
pmnt, or still higher temperatures. Thus M. Gay Lussac 
makes it to that of air, of the same temperature and pressure, as 
5 to 8. Sir Humphrey Davy again alleges, that steam just 
occupies the same volume as a mixture of its constituent gases 
does under like circumstances. Its specific gravity would 
thus be to that of air as 5 to IS, if not rather lower +. 

I shall now proceed to give an account of some experiments 
of a different sort from those just mentioned, but connected with 
this subject; and which X should be glad to find carefully repeat¬ 
ed by others. In order to determine how far the depression of 
a wet thermometer inclosed with some drying substance, is afl^t- 
ed by the capacity of the vessel, I made the following experi¬ 
ments. Into a wide mouthed bottle capable of holding an im¬ 
perial gallon, I put a quantity of sulphuric acid sufficient to cover 
its bottom to a small depth ; and from the middle of the cork 
I suspended two thermometers mounted upon one broad scale. 
Their balls were about an inch separate, and on the same levd; 
the one was covered with wet linen, and the other naked. At 
the time of phtting in the add, die whole interior surface of the 
bottle had been wetted with it t and after the moist thermomo. 
tet became considerably d ?]H!essed, I wetted the interior surfaoo 
aftresh with add, and then moved the bottle gently,, so as to agi¬ 
tate Uiibi'tlimrmameters considerably. This' I had also done 

After fully half^ hour, the dry thelfmo. 

« 

* Manchester Memoirs, Sechnd Series, - ' • . • * 

f Ann s kw tbt CMmie, Ixxsr ai81 iBaeye Brkwa* slae. Steam Ehgine, 
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met^ indicated Ffthi*« and the moist 40Pi4)t givinginde* 
[Hression o£ 13M. The hei^t the barometer was 
30 inches; but exaetness in this, as we ahaU ahortly see, wax ' 
no moment. . > 

Tfaereis, however, reason to think, that a quantity of air^ ooo. 
fined in a vessel along with a drying substance, suc^ as sulpha- 
lie acid, can never be rendered perfectly dry, if it, at satEue tima, 
contain the bulb of a thermometer covered with wet linmt $ be^ 
cause this, to a certain extent, will continually supply it whh* 
moisture, which must require some time to pass to the acid and 
be there abscarbed, and the more so as the vessel is larger *. 

To try the effects of a smaller vessel, I put a little sulphuric 
acid into a small spheroidal flask having about the S7th of the 
capacity of the former; and introducing a single thermometer 
with its ball moistened as before, I fastened its stem in the neck 
of the flask. To note the temperature of the included air, I 
kept the flask and another thermometer immersed in a jar of 
water, which was frequently stirred. The flask was oftmi turn¬ 
ed on its side, rolling it round to keep the interior surface wetted 
with acid. At the end of abput |ths of an hour, the full effect 
seemed to have been attained. The thermometer, in the water, 
stood, as from the beginning, at 53° Fahr. and that within the 
flask at 39°.9, giving a depression of IBM as before. This and 
the first experiment were repeated some days after, with the same 
result ■j*. , 

From these experiments I was almost led to the ctmelusion, 
that if the interior surface of a bottle be kept wet with add,, jtf 
sire should be of no consequence. But reflectit^, that the balls qf 
the thermometers, in the larger bottle, had beemkept in motion, 
and that within an inch of the acid in the bottom, J was induced 
tor try what effect it would have to fasten the moist ball ns near¬ 
ly as possible in the centre of the larger bottle. Upondoiog io» 



VI* VatiSua l|q[alfl8 4re known tn produce greater edd la the figopi 

wbish theyerai|^te<th»D water, doea., ^ t^ acf.voUfJlp 

a fluid as oil of turpentine shoi^d have no effect in iMs way; anifi covered 
thermometer, fir«f dipped in o^ of turpentine, and then in water, tihdergoes 
the Vune depresrion as if no tttqientine wnv present. j « ^ »ir 

^ The liitt ceiBcidcacd I finlf obtains St 60* Fahr., the de{«etnon then 
amounts to 84.*3. ^ ” •' 
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the effect ■was ontsiderably less, especially when the sides of the 
bottle were dry: as the depression, in that case, was only 53°— 
41°.2=:11.®8; and by repeatedly wetting the sides with acid, as 
was done with the small flask, the utmost effect was only 53°.l 
—4!0°.4=12°.7. But by suspending the thermometers, and 
making them vibrate near the bottom as befdre, the depression 
reached 53°—39°9=13°.l, as in the former experiments; though 
such perfect coincidence may have been a little accidental. 

• In the small flask again, with acid only in its bottom, and its 
aides dry, the result was 59°.6—42°.4—10°.2. To do justice to 
such experiments, a considerable time must be spent on them ; 
for though, in the open air, the wet thermometer soon attain its 
utmost depression, yet, in a close vessel, particularly a small one, 
it proceeds vrith extreme slowness, and at a retarded rate. Those, 
who are not aware of tJiis circumstance, are apt to obtain de¬ 
ficient results. Motion, in the free air, hastens the depression, 
but unless it be rapirl, it scai’ceJy affects its amount. On the 
other hand, a diy tlierraometer' rises a little, by being moved 
swiftly through the air. 

Wishing to try the effects of different atmospheric pressures 
on the depression, I placed the double thermometer over a broad 
saucer of sulphuric acid on the plate of an air-pump, and covered 
the whole with a receiver. The followinj; are the results at dif- 

O 


ferent pressures; 




Inches. 

9 

o 

o 

29.7 

48.2 

36.6 

11.6 

19.4 

47.3 

33.2 

14.1 

17.2 

47.2 

32.5 

14.7 

13.3 

47.0 

31.2 

15.8 

8.8 

46.4 

27.2 

19.2 


The first column is the Isometric pressure in inches; the 
second, the Fahrenheit ten peraturc of the dry thermometer; the 
third that of the moist, and the fourth their difference or the de¬ 
pression *. 


” Exp^fwients oi' this sort take such a length of time, that 1 only, at first, 
intended to have tried three different pressarA^, the Ist, 2d, and 5th, differ, 
ing about ten Inbhes, but before concluding! added the other fVro, to^ borne 
close upon the frdeeing point; .though botl^fts we shall shortly see, should, 
svhen corrected, be bbove 32^^ > * 
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On comparing this with Mr Anderson'’s results, Edinburgh 
EneycloptBdka, art. Hyg rometry, a remarkable disagreement wtU^ 
be perceived, both as to the quantity of the depression, and the 
rate at which it is influenced by piessure. The following are 
the results which Mr Anderson obtained by placing Leslie’s hy¬ 
grometer under a receiver along with sulphuric acid; the tem¬ 
perature of the air lieing 48°.5 Fahrenheit. 

Inches. 

29.6 27 4.86 

23.6 34 6.12 

17.6 44 7.92 

11.6 62 11.16 

5.6 91 16.38 

The first column is the pressure ; the second the depression 
in degrees of Leslie’s hygrometer, which, for the sake of com¬ 
parison, I have reduced to degrees of Fahrenheit in the third. 

The temperature and pressure in Mr Anderson’s first case, 
are nearly the same as mine, but our depressions are very dif¬ 
ferent ; his being only 4°.86, whilst mine is 11 *.6, which is 
more than twice as great. This discordance led me, at first, to 
suspect, that as, in Mr Anderson’s experiments, the wet ball of 
the hygrometer would, from its construction, be six or eight 
inches above the surface of the acid, whilst in mine it did not 
exceed one inch, this might be the reason why his depressions 
were so small. But on trying this, the result was 49"—39'’=10", 
still double of Mr Anderson’s numbers; even though the sur¬ 
face of sulphuric acid did not exceed half of that in the fonxier 
experiments, so that this does not aj5pear to have been the rea¬ 
son why Mr A.’s numbers are so small. Indeed I have repeat¬ 
edly obtained greater depressions than 4®. 86, by merely suspend¬ 
ing the instrument in a room where no means were used to dry 
the air, or raise its temperature * ; such as 46°.5 40".3s:i6®; 
45®8.—40.®5=6®.3; 47°.5--41®=6°.5. The barometer was 
rather hi^ier^ than Mr Anderson’s ; and had the temperature 
been raised to 48°.5 Fahrenheit, the depression would have been 
a little increased. 

The diffa-ence 


* For, as is veil known, very Wd air, by being heated, without addititMial ■ 
moisture, becomes comparatively dry. 


surdy could not proceed from uiy defect in 
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Mr Anderson's air-pump, as I understand he has an excellent 
one, and knows as well how to use It. But it is curious that he 
seems scarcely to have reached the freezing point, even under 
greater exhaustions than I have yet employed. My experiments 
were made by a very powerful double barrelled air-pump, made 
by Mr Dunn, optician in Edinburgh, a very ingenious artist, 
who, to great practical skill in the workmanship. Joins a corres¬ 
ponding acquaintance with the scientific principles of his profes- 
* sion. The barrels of his pumps are considerably larger than 
those commonly made in London; so that a few turns of the 
)iapdle can freeze the wet thermometer under a receiver perfect¬ 
ly white. Most air-pumps are very defective in not having the 
plate ground truly flat. This, indeed, is reckoned so easily 
done, that it is too often neglected, to the great detriment of the 
instrument. The attention of Mr Dunn to this most important 
part of an air-pump, forms no small recommendation to his in- 
struments ; though, I believe, he is equally careful in the exc¬ 
eption of all his work. 

Since the foregoing account was written, I have made another 
set of experiments on the effects of pressure'at rather higher 
temperatures. The following ai’e the results : 


Inchesi 

60-6 • 

b 

a 

29.9 

45.5 

15.1 

20.0 

59.5 

41.0 

18.5 

10.0 

58.9 

34.1 

24.8 

5.6 

58.5 

28.0 

30.5 


Here, as before, the first column is the pressure; the second 
ihe temperature of the diy thermometer; the third that of the 
moist, and the fourth the de^n'ession. The greatest exhaustion 
is here the same a^ Mr Andersen's, but the temperature of the 
moistf ball is somewhat lov^er, even though the dry one be 10° 
higher than his. The depression, in the fourth column, follows 
4 lawivery different from the ceciprqcal.oif the^preasUre. >' 
Tiidct>nclvuiomdbrawril>y Mr A^iiersonifrombiaexpcaiments 
t^at, in ah* of the same dryness Mid temperature, the di^res- 
^on is'ihversel^jT as the ^rometric pr^ure. Mr Ivory again, 
‘Vis Jnvcstigatmn, jphil.' lx. l^at brdog'flt a 
^ 9 ery.i^[i^r«nt result, that whoa ^t^p^ture, pot qf the 
> but of the moiit bulb, is the same, the depression is inv^iisely as 
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tlie pressure. Ttiis, no doubt, comes mucfi nearer to my 
than to t!iose of Mr Anderson, though it is not very easy W 
make the comparison, bn account of the difTerent temperatures 
of the moist ball, at the various pressures in the fqregoing 
tables. 

I must not omit to mention, that, in these tables, the fempe-* 
ratures themselves still require a small correction ; because the 
thermometers were, as is usual, sealed or close at top, and woutd^ 
therefore, stand a little too low 'when under the reduced pres¬ 
sure. For, on placing them in a dry state, under a receiver, 
and exhausting to the utmost, both stood Fahr. lower when 
the former temperature was restored. Hence, as the entire ba¬ 
rometric pressure is to the reduction of pressure, so is t°.5 to the 
correction sought. Other thermometers put in with them did 
not all undergo the same change. For this, there are no douf>t 
various reasons. It is easily shewn, that, within a moderaie 
range, the error will, cceteris paribus^ be nearly as the change 
of pressure, multiplied by the diameter of the bulb, divided by 
the thickness of the glass. But the sinking of the dry thermo¬ 
meter a little, in these experiments, was partly the influence of 
the cold wet ball on the still conflned air. 


It has been long known, that thermometers wene affected by 
pressure; and to avoid this, a very effectual method, when ap¬ 
plicable, was adopted by Professor Leslie, who employed ther¬ 
mometers open at top, when he had occasion to use them under 
a variable pressure. Some, however, give themselves no con¬ 
cern about the matter. In experiments on the force of sfcnm, 
the ball of the thermometer is often mduded in the boiler with 
the stem projecting outward. The pressure on the hall may 
then vary from a small fraction of an indbr'of mercury to many 
atmospheres i and, in suCh cases, the temperatures mtist be «iv 
roneousenoughT wi '’tvIi. 

Mr CriehtoB ihatiafaready pointed oitt^some sd&dus-overrii^te 
Hi a diffhretii^hiad ih the* Metnoit'xjf MMi i0uloi^<and BeHC on 

t t, ’■i ^ jj It i , 

1 ^ tff i" ft '■ t* »tt AU "'i Vi- f 11 

^asks f^id rec^verl, th^ must taav^ 
altei^ bj vaiyinf} the preui£re|)|il^ alteratioa in veSKm, 

wifl'be, a^eris pariM*, ta thi^ lhirth‘pow«r* of th^ dhmetef 

the'tfaicJtnesa , ' * * * ■ 
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Expansions *; and I have some suspidon, that, in their very 
elaborate experiments on die cooling of large thermometers, they 
have Overlooked the influence of change of pressure; the effects 
of which were the more to be feared, on account of the gigantic 
size of the bulbs, and the great range through which they ope¬ 
rated. The glass of large thermometers is usually thinner, es¬ 
pecially in proportion to their diameters, than of small ones; and 
if it was so in their case, the errors would be so much the greater; 
but these learned authors have given us no data from which the 
amount of such an effect could be estimated. This, however, 
they might still do, if the instruments be preserved. 

Farther experiments are perhaps wanted, regarding the depres¬ 
sion of wet thermometers; but at present, I may mention that 
the two Sets which I have given above, especially the first, make 
the depression, through a range which will seldom be exceeded, 

nearly proportional to where B is the height of the baro¬ 

meter in inches; and probably a still more exact number might 
be found, by which the observed depression being divided, will 
be reduced to what it would have been under the standard pres¬ 
sure. As a temperature of 60° rarely occurs at great elevations, 
the last table is not suited to their case ; and, therefore, its de¬ 
viating a little from this formula, when the pressure is small, be¬ 
comes a matter of no moment. From these experiments, it ap¬ 
pears, that the variations of pressure have much less infiuence 
on evaporation than is commonly supposed; and that, on the 
same spot, variations of atmospheric pressure may, without mucli 
danger of error, be neglected. 

According to Profe.ssor Leslie and Mr Ivory, 5 the depres¬ 
sion of the moistened thermometer, under the same pressure, is 
proportional to the drying quality of the air after its temperature 
is s<^ r^uced. Or, a giv n volume at that reduced temperature, 
can still retain c ^ more grains of moisture than is already con¬ 
tained in ^he like bulk of surrounding air; c being a constant 
coefRcient to be determined by experiment. Hen^e, if = ac¬ 
tual weight of mmsture in the given viflume, at the existing tem- 


*'AJ^nale(9 de Chlm. et de Phys. tome vii. { Annds PhiL xiii.; and for 
■CfMitmf’svetaarkii^ see Annals PhiL xxiiL .. * 
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perature of the ^ t, and u the inaxiimum at the temperatim m 
of the moist bulb; also t—m b«ing r=; 2, we have w = u — c}. 

But if 'the temperature t, at which w grams would saturate 
the original volume, be wanted, it may be found fropj the ther¬ 
mometers only, without the md of any tables, by the following 
approximate formula, which, however, comes very close to the 
foregoing, between the temperatures of S,5° and 90 ° Fahrenheit 
Put k for the temperature at which the variation in the weight 
of moisture in the g^ven volume for a cliange of 1*' is c grain, 
then the temperature sought will be 


If the volume be a cubic foot, and if, as appears from a mean of 
various experiments, r cx .15, then k ~ 53° Fahr., and 

m /* 



If the centigrade thermometer be used, c 
and m must bo increased about 18°. Hence 


.27, and bothjlr 




) 


The maximum forces of vapour for different temperatures fol¬ 
low a law very similar, and nearly related, to the law of Uie den¬ 
sity. So that the actual force of vapour in the air may be re- 
picsented byy= F— gi; where F =; maximum force at the 
temperatures, and^a constant, which will = .0125 or jg whan 
c = .15. Pleiice Uie temperature at which aqueous vapour ha^ 
ving the force^ would be in a state of saturation, and which 
temperature is usually called the detoing p0intt will be 


The number substituted for k in this case being 49°.5 Fabr. 
the temperature at which the variation of force for 1° is .0l25> 
By means of this formula, the point of depontion, or (lewing 
point, may be readily obtained without the aid of tables. TV^th 
the centigrade dicitaometer, ^ ^ 



These formtUfl^ are tidaptied'io the ordinary pressure, and aHi' 
by much *hp (nmj^est I biw^V^ seen for the purpose. ^ - ( 

dewing poipt, or^iH ^ ^^poMtion, is the temper«t|iisp; 
of satura^on under the oricdiial tu’e^ure. Thft^emp^Ktuni ^ 
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valuable perfortttance*!, has charged himself mth this m** 
niettiait“ which he Jias lAtterly comtinimcMed to u« 

The subject is delicate and t untestible. We sludl gpte 
itf «ucc^s*n{itt the l*\}^anations of the'p^Kindteietion iti qiie^ion 
givefi by the tv^d «uthf>t“, aimtninttug^afclhe time'that we 


do tio h^sltatcf to tidb|}t, itt least m itt^fuHdanseotal pthrt% the 
opirtion of Mr Tiechsef * t i 

M Z^diokke, at the bf^nniag of his inctxioirv an^ ac¬ 
count of the authors who have observed oolotired%>liadows^mid 
attempted to e\p}ain them It will not bo uninteresting to go 
o\ er thii- ound Shadows coloured in blue atti those whwd* have 
been most frequently remarked, Ix’causc in fact nature presents 
tin m oftcnc'it to us Fnestley, in his Hi^toiy ftf Optics, stut^ 
that thi'i phenomenon was lor the first tune observed and«de- 
'>cnbed, about 1 he middle of the sdvmteenth century, by Of to 
Gnmck, th nlebratcd inventor oft the air-punip, but be is 
wiong, h)i 1 (otiaidodi Vnui ^ipe.iks of it in Ins Tiealisc on 
^Pojntmg, writhii in the flfutilth vtntury This able aitist 
sought t ’ discovci, with all the niteic»it oxtited by a sub|tii of 
homutli importanie to his art, to what Aas owing the colouring 
of blidilows in blue He only saw in it a refloction oi thccoloflfi 
of the sky, or rathei of tlu atmosphere, having i(,course for tins 
phtnomcnoa to tlit same explanation as foi the purple lints, 
which colour locks and buildings, before the using and after the 
setting of the sun, or for the giccnish reflection which difilises 
Itself upon the sides of a vessel, or upon the P>1®s of a l^ridgc 
abqv c a deep ai^d fimpui body of water Botiguer, m^his Opticas 
(1720), Buffon, in lus Mcnaoir^ i»f*th«#Aca[demie des Sciences 
for, 1743, Begnehn m those of the^Berhu Atad^y for 
Monge in 1789, and other natural p1iiioso|}iier^'hay^ tpoVe or 
less adopted the opinion of the celebrated, j^pter^ ^ 

Bu^ou had the merit of confiriButmg mwj^rfully to dirc>cl^i^c 
attention of ob^rvj^fs toward the co|ourea^8hadow;s )jnu fpim in 
the solar ligllt ^ “ 1 pb^rved/* says he, tli^ sumlper 

of the yeai IT^S, more th|p thii ty sun tisings anti as toany set¬ 
tings All the 8hadow| that fell upon white, as updd a white/ 
walh sometimes greed, but most ebmmonTy bTu^, and of a 
blue) an hvdy as tbfe tnost'faeantifdl iizure ’l-^ilSeWed tfas’phc*^ 
nomenbn.to several l^r^soiis, wfio were as liiulSt 
OCTOBEa-HnnCBMBirU 18S6 f 
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'>ili DiJVemu’t* (ii'h:i-* m> oHoct upon iU for there are 
not eight lunii’s (loth \o\iinher ITltJ) since i have sten blue 
sliadows; and whoe\er \siJl q\\v himself the trouble of looking* 
to tlie shadow of liis Unger.'* til suu-ris-e and sun-sel, upon a bit 
of white paper, will sec like me this blue slmdowf’&t. The 
iUiisirious naturalist also cileis a letter of the Abbe Millot, in 
which he announces to him tlnit at noon, with a cloudy sky, in 
which some openings were seen liere and tliere in the clouds, be 
had observed shadows of a beautiful blue upon white paper, 
and further, tluit,und(a certain particular clrcum.-^tances, lie had 
remarked gri^cn, vioiei, or yellowisli shadows, or shadows sur¬ 
rounded with a coloured margin oftlie.se dilferent lints, linflbn, 
recapitulating these |Various ob.ser\ations nuuk in 1749, adds in 
177^3. This l)Jue colour of shadows is nothing else than the 
tolour of the air itself 


M. de Schrank, in llie Memoirs of the Aeademy of ^fumch 
I'or J8152, hi'oiight forwMul again the opinion profiti^'cd in ITHll 
by ()|)oi\, a I’rench naturalist iitth' known, supporting it by new* 
arouuKiUs. The blue shadows, according to- him, come iVurn 
the inllec^ion of the rays'* tangent to the edges of the solid, from 
which ihe shadow pnK'oeds, As the blue ra\.s aie \er\ n-fran- 
gible, ihev are more stnmgly altracted than the other.s bv bo- 
die.s, and thus come to c^olour the inUa ior of their shadows. ()- 
}M»ix, as well as M, de Selirank,-knew well that the \iolet ra\s 
are more refrangible than the blue ra\s; and lliey replv to the 
objet tnni which arises fuirn this eircuinstancc, the one that, in 
tlie shadows of thin bodies, the violet rays arc suUieientlv de¬ 
flected ((! pass beyond the o)>:'osite edge of tlic shadow', and en- 
*!‘r into the open llglu ; the other, that, in the case wliore the 
l)ody has a siiflicient breadth to prevent the application of such 
an cx})lanaiion, tlie ivays fall, it is true, into the ulterior of tlie 
slhidow, but that the (i «t which they carry there is too obscure 
ic* be perceived. 

Rinnford observetl not only the coloured shadows formed in 
tlu pure solar light, but also the varjous shadows resulting from 
several sorts of coloured lights combined with each other and 
with the solar light; and tliinking (nat he had rerna"ked/hat. 


* liullbfK Hi.t Nat. .VMiii,. M cuioirc \ ui 
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seen liirougli a tul>e, Asliieh excluded all coinjiaiiMm of one 
shadow uith another, all these shadowi appe.uvtl hlacK, lie con¬ 
cluded from thence that all these efiects aie mere optical decop- 
tmns * 

jVI, dc Groftluiss arr ^cd at nearly the hameVoncliision, but 
by a different process "f* Ilo kne\s the phenointnoii of the blue 
and yellow sliadows, whicli are produced by the concurrence of 
the of u caudle and that of the knew tlie 

impres'jion Ashich the long conlinmd ob*-LT\ation of coloured 
plates ju'odutcs upon the rvHum; an injprcssiou which af- 
tenvard" reproduce*? iii the organ sjiots tinged with colours ex- 
actU compleinenlai), in tlic scale of the spectrum^ Io those on 
wliuh the c\e has been fi\cd, and lie in like manner considers 
the jjhenonuMion of colouied shadows a-; a physiological decep¬ 
tion, as the lOMilt oftlie fatjoue caused by an effort of the or^an 

y I w O 

in the sunc dn ectinn, and of ihe distLiiI)niue of an cqmhbi nun of 
sensibility m it. 

After Hiving thi'* hisloruai uairation, Afrf Zscliokke remarks, 
that none oi’tlu Inpotheses explains all the can's in winch slia- 
tlows appear colouiod, and he proceeds to the i‘\pt>situ>n ot a 
now thecaw. Let us first give an account of the fundamental 
plienomcna, llie (austs of which form the subject of hujuiry. 

Coloured shadows aie produced ni llie siWai light, when i( i'^ 
refracted by the vapours of the lower strata of the atmospheres or 
reflected the cloud-. Thus, I*,/, the colouring is peric|>- 
tible chiefly at sniniseand sunset, when (he sun is not higher 
than from ten to twenty degrees abov'c the hori/orn In 

winter, the diadows are ^oin(»tiin'i.-%'oloured at noon, because at 
that season in our latitude *hc sun scarcely rises to the height of 
twenty degree'- In ^lunincr, they are only coloured in full 
day when the sky is o\erca-l, and the clouds reflect a strBnglv 
coloured light, fk/, The moic deeply the rays penetrate mio 
tlic lower strata, the nioie stiongly arc the shadows colourcti, 

■ See Philosopkioal Transactions J79i; or lu the Bihlioth. BnUnn. vnl. i, 
p, 330. an extract of Count Ilurnford’s piper, terminated by a note (p. 372) 
upon coloiurd shn(Iov\-», and the rpthors who have treated fjf them- 

111 SA^tip/ier’s Beylrag-zur Cliemie und Phy^ik, vol Hi. p. IKtiii 
abiidgment of M. do Grotthu^’s Paper on the Accidental CoIoOis of sliidoup, 
and on Xe^ionX Theory of Cofouis * 
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duel the lartlier rnny the opat[ue body whit h jiropcl^ theiu, ttu 

Ihinclj ibr instance, be removal from tl)e wlutc stnlacc wlncli 

rcceivCvS theiin I'hc distance, ll)erelt>re, cannot lie assii^iied at 

mIiicIi the opatjue ))odv should be from the surihcx\ According 

to the greater oV less Intensity of the light, this distance may 

vary I'roni live or eight I'cn t to as many lines. At tlie moment 

of twilight, or in \ery tlark days, the end of the linger from 

■whiel) the sluulow projects, ic<nhres to be bold at the nuM lu<» 

• 

or tlireo lines from the Mbite surface. 47//, "I'hc same opaque 
body projects sliadows varioiislv coloured, according as the sur¬ 
rounding surface-, sueli as the walls of the cl}an»ber, or the 
clouds, if it be in tiic open air, reflect one colour or another. 

eVdoured shadows also form in a light, colounxl bj relVaction 
or by reflection. "I'liis colouring of the shadows, however, does 
not lake place, if the light so modilicd penetrates into a chamber 
otherwise i^rad'cctly dark, for in that case the sliadow- are black, 
"riio more intensely the light is coloured, the more dit-lincl i- 
the tint of the colour. 

Lastly, the artiliclal light of a candle, combiiieJ with that of 
tlie sun, gives rise to coloured shadows. Thus, accordii^g* to 
Jluinford‘s experiments, if, In the dav-liine, the&hnlt'Tof a tlark 
room bo o]vned about half an inch, and there be placed upon a 
table :t liglited candle (situated in such a manner, thai its rays 
falling upon a piece of wdiilo pa|>ct% wliich is presented to it, as 
well as to the ojicning of the shutter, make with those coming 
from this opening an angle of aboiit forty degrees), and th(' 
linger i>e then held at the distance of two or three inches before 
the paper, this opaque boAy >dll project tw^o shadows, irf which 
tliat proceeding from the daydight will be yellow, and tljat from 
the caiidle-liglit of a very beautiful blue. In proportion as the 
lingef is carried nearer the candle, the blue will become deeper, 
ami the yellow fainter, and the contrary will take place if it be 
removed from the light. 

Such being the facts to be accounted for, Mr Z. proposes to 
establish, a priori^ that the sliadows p(toduced by the interception 
of a coloured light must also be coloured. “It is known,'’ 
says bo, “ jliat, in the solar spectrinn!^ the white light of thoisuu 
is decomposed into coloured, rays ^ on thc'otlicr hand, tlie sha¬ 
dow produced by the interception of >vhitc and undcoomjwscd 
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^iyi>T, 1,-!>’ civ; il o;i!\ tim o!'lUc (.iLmvd !'>\ <i!'\,l,ijh ii is 

composed is iiitcixqn.'d, die part caunol prodiKv die nmuc cfUx't 
as the \vliole; the coloured ray aot therefore project a hlack 
luidow ; t!ii« ^hadou must itself be lolonred.” 

Now, what will be th' colour of the ‘•hadow pnjeited In a 
ray of a giv.'n colour.'' do (hid this, M. /schoLke made tlu 
solar rays pass through dit.Ks of elass variouslv I’oloiired ; and 
ceceiving die light hy this procedure iipon a white siirfaee, he 
pres('nU'd before this surfaee an op.upje hodv, iu older to form 
shadows with il. Ho took care to make the experiment when 
ill.' sun was at a gii-at height iijton the horizon, to piexeni any 
natural colouring of the shadows mingling with that which he 
piotluct I artificially. He then found, that, in the 


tl taVs, (hr i*' jhiIo blur. 

a lUtki flofeptr blur 
VrlIo\T, \ idb'l lilui*. 

(I irf'D, A violet 

IiIhv, rtil. 

Deep blue, - ou^ni^c-. 

Violet, tfiVeiu 


)n‘ 


and that thus to eacli colour of the ray there corresjttmds, iu the 
shadow' w'hich it projects, .i colour which would itself’ project a 
sliadow of the sami tint as the ra\. 

Such is IMr /^scliokkc’s theory in brief; w'e regtet that wc 
cannot follow him in developments from which lu.s style, always 
animated and descriptiyc, rakes aw'-iy the dryness of a scientific 
disscrtatimi.' , 

“ The hypolliGsi.s of ]Mr Zscln^cO,'"’ says Mr 'rrcchsei, “ re¬ 
commends itself at fiist sight hy its precision, and, if one may so 
opeak, hy its paradoxical nature. One fancies he sec's in it the 
great law'of polarity, which appears to m.anifest itself in ahno.st all 
■ tlic hranches of natural ]jhilosophy. lk"-ides,. the most impjirt- 
anl discoveries, have been in fact l)ut gleams of light emitted 
geniuses superior to their age, hypotheses imagined a jjriori, 
which have Keen recognised as true by observations and re-’ 
searches made afterwards.” Tliese considei’atlons, which' ouglit 
to vjr'coininend the hypr>tli5sis in question to the attention of na¬ 
tural philosopliers, liavc engaged Mr Tri'chseJi^the younger, tp 
repeat w ytli his father the experiments of IMr Zschokkc, and to add 
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to them Olliers M inch ho doemocl neccsbary for coiiipietnig tlit; 
exarninxition of the question- 

^le contents first the funtlamonlal proposition ^>r the p»Tecchng 
theory, remarking, that if the slnulow is tlic local absence of light, 
lh(‘ light ^]a^ he partial or total, without this ntfessarilv pro- 
iliH'ing any diango in the nattire ol' the dudow in quesilom 
'Fhe inlcreeption of the liglit can only produce shade, hnt not 
, coloured shade, at least unless tlie colouring be imparled to it 
ii’otn some other source. 

The experimeur which we have related, in which black sha¬ 
dows are seen to form in a light decomposeil by the jjrisui, or 
coloured in any (Jtlu r manner, jirovided tlie chamber ho dark, fui*- 
iiislies another argument against this hvfiothesis. Mr Tr<\h'>el has 
obtained nearly the same results as M. Zschokke, witli refereiice 
to this class of sliadows. lie has niade his experiments by pass- 
niix th(' liidiL of the sun or of a candle, throimli disks of coloiiaxi 
glass*, as >veU in a liglitened apartment as in a large drawing 
canuTa ohscura, in which the object-glass was replaced by 
(lifierentiv colourtd glasses, in such a manner as ti) product^ the 
tint desired upon a p!(’ce of w'liile paper placed in die bottom. 

9 ^ 

III the camera ohbcura the shadow a are always black, if ilie 
light be excluded IVom all parts ; they iminedialely become co¬ 
loured wiieii some oilier light is uliowtd lo penetrate, and the 
tints which*they then assume are always complementary of those 
of the light transmitted ; thus in the red light the shadow is 
blue Ol grccnisli, in the green light it is pale red, &c. 

Thi'se obscrvutions naturally lead us to concliuh^, that the 
colouring of shadows doc&'ndpdepend upon the nature of the 
iritercepti^d light, but rather upon the day-light which mingle*? 
widi them. 'J"his conclusion is enforced by an ex])eriment whicli 
does not a{)pear to liavc been hitherto m^de, and whicli is of 
grefit w'eight in the question. If the day light, introduced 
proper inanageuieiit, for example, by raising the ourtain a little, 
be made to fall upon the bottom of the camera obscura, wlicn it 
is coloured green by an object-glass cof that colour, the place 

• Tile authq^r had for this purpose squares of coloured glusM'urni^cd 
by the brothers JMu^er, young artists known by their Mirces^ in the attempts 
which they have made, especially of late, to rediscover the art of painting 
glass, whicli had been lost for several centuries. “ 
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shone u|)on by theliglit will assuiiie a pale rod coloui, without 
there being any shadoi-j; if the object-glass is retl, tlie light will^ 
make the place M’herc il falls appe-e- of a greenish blue. 

The following (acts come also in • upporl^ of Mr Troch'-ers 
fundamental opinion. 

The natural blnisii .shadows are more di.stiiictl) ob.ser\i(l 
in winter, with an »)vcrca.st sk> and a hazy atmosphere. Now, 
in the.se circum.stance.^,' the blue light predominates, on aiX'oiiiM 
of its greater reffangibility. According to "Mr /Cschokke’s hy- 
pothesis, the shadows proje«ted in this blue light would not be 
blue, but red or orange ; il is seen, on the contrary, that die 
blue tint which they really have, conies from the rellection of 
the predominant blue light of the day. 

2 d, If this bluish shadow he illuminated by the yi-How’ish light 
of a burning candle, it assumes, at the vtrv' moment, a yellowish 
tint. 

.'id, On the oilier hand, the black or greyisli shadow' of the 
light of a eaudle assumes a blue colour, whenever sonu' lays ol 
the light of day arc tnade to lull upon it. This is Kumiord’s 
cxperiincnl. 

Uh, If there be placed behind the shadow projei'tod b> this 
day light when it is weak, an object paiuteil rid, yc'llfiw’, or any ^ 
other colour, the .shadow immediately assumes a tint similar to 
that of the object which .sent rc'llectLd lighi to it. 

5th, The .shadows coming iVoin the inlcrtejitioii of the light 
of a candle, are always of a more or less deep black, jnovideiJ 
(here has been only one candle burning 5 they apjicar yellowish 
when two are lighted, of which oirie sliiiics upon the shadow 
produced by the intcrccjition of the light of the other. 

“ It i.s easily seen,” says Mr 'rrechscl, “ that there can he no 
question here of the inllcction of the light in the shadow, either 
according to the ordinary explanation of this phcnomc'non,'i)r 
according to Mr Fresnel’s theory of interference's ; for, l.s/, 'I'lie 
cx)lourcd shadow’s are homogeneous, and not comfiosc’d of alter¬ 
nate bands; UtUy, They aje obtained of any breadth that one 
pleases; 3d/^, They preserve, in general, tlie same eolnnr, al- 
tho^igh they change their Atlensity at.each variation produced in 
the distances which separate the jilanc that receive', the light, 
the opaijuc body and the source of light.’’ 
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Mr Trechsoi, in consc'(]uoncH\ proposc-8 to cliatingnish Hvo 
sorts of coloured sliadous, one of which may be termed ohjcciive, 
and tlic other .Hvhjcciivc. Anion^ the fornKr Mould range iheni- 
selvci, The sl^adows; Mho^e bluish colotiring is owing to 
the'reflection of tlie daylight; ^I'lie shathSws thafc are co¬ 
loured yellow by the direct h^lit of a candle; dt/, Tliose which 
are obtained from the reflection of the liglit by a neighbouring 
c«]oinvri body. To. the subjective shadftMs would be referred 
those winch are prodticcd in the ligljt colourc'tl eitlier by pris¬ 
matic dccoifipositi<ni, or by its (ransmission tlu'ougb Cidouretl 
glass. In this latter class would also bo placed tlie reniarkabic 
plicnomouon of tlie coioratitm by dav-light in the' canst'ra (»b- 
seiira, and some other similar phenomena. 

TJie shadows, wdiose colouring is produced by direct or ob¬ 
jective means, do not rctjuirc further explanation ; but the case 
is diflerent with those whose colouring is only subjective. 

With regard to ihcH' latter,says Mr Trechstd, “ Mr Grot- 
thu.ss'’s hyjiotlic.MS ajipear^ to me the most jirobable. It accords 
not only with ordinary observation, but also with the experi¬ 
ment of the camera obseura which has betm described above, 
aiul which was not known to Mr GroUhuss. According to this 
^mthor, when our eye receives the impression of any colour 
whatever, for example, orange light, transmitted in large (|uan- 
tily, the sensibility of the organ for lliis light is diminished, and 
perhaps the seusibilily for the complementary blue .light in¬ 
creases, If we now make the <lay light, or any other Mdiitc 
light, fall upon a sliado^v projected in this coloured light, or 
simply upon a ground ith this same light, the orange 

ray disappears .mhjvcinwAif of llic day-light, and we then only 
poccive the united sensation of the other rays contained in the , 
fasciculus, rays which, by their combination, produce a greenish 
blue tint, complementary of the orange in the scale of Newton. 

No doubt can be entertained of the subjectivencss of the phe¬ 
nomenon of the camera obseura, which I have already several 
times mentioned, if it be brought, t® mind that*the day-liglit 
somctimeSH.produces the red tint in it, sometimes the green, ac¬ 
cording to tile cofouring of the* groutid. Another cxpcrinipnt 
may be added, which, although not new, is yet not the less 
striking. Iiet,two candles be placed, so as that two shadows 
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limy 1)0 projr^'ted from ilie same opa([U(? bt^clv, aiui Uio ^iiadow 

formed in the light of one of the candle^ be lioincil by that of 

die other. These shadow's, as is kno^ n, Mill both be yellowish. 

Let one of the lights now he coloured red, by inaking i* pass 

through a plate oi' glass of tliat colour; the sliadoAV coming from 

the interception of the other liglit, will imnicdiately assume a 

red tint, {ohJec!h'>e colouring); hut, at tlie very instant, the 

other shadoM, which is only slior.c by t^e pure light of the 

other ean(l!t\ will become green, (Auhjcciive colouring, [)ro- 

duced in ilie organ of the obser\er ilsel!*, IVoiii tho defect of the 

|)ercej)tion of the red ra\); and vhr vr?\sfi^ if one of lh(' sha- 

do\^^ is objectively and directly coloured green, the ollh-r will 

be subiectixely eo](*ured red. 

•» ► 

Mr Treclisel i:ere remarks, that tlie pheuomonoii observed by 
.'several member^ of tln^ Ileivctic Socle! \ of Natural Science, in 
a chape] m^ar Soleure, appears to be of an analogous nature to 
the subjccti\c Coloration of shadows, in paiticular to tb<* piicno- 
nienon Jast cited, ami to that of the roloniing of the bottom of 
the camera ob^aira by the liglitof tht' dav It will not be use¬ 
less to recall her(' the descrijrtiuu of llib phenomenon, such as 
we have already given it in otir account of the tenth session of 

" ^ » I • I 

the Helvetic Society All the panes of the windows of the 
chapel, wilhoiu exccjition, arc of pale yellow glass; the frames 
of tlic'-e windows, which are (d iron, arc perfliraled here and 
there with small holes of about a inic in diameter; the light 
which j)cnctrates by these hoicks, is of the most heautibd blue, 
even when through them the view is carried uj)ou perfectly 
white clouds. The same effect is^isu produced Avhen one of 
the windows is opened, and the slit thus formed is blue until 
ylie opening attains a certain width. We had c\})lalued this 
phenomenon, as probably arising from the psychological effect of 
contrast. Noav this effect, wliich in general cannot be contestcf**j 
may be owing to the momentary ]}aralysatioii in tlie organ of 
the faculty of perceiving one of the partial sensations wdiich 
compose the total impressior^ 

Mr Trechscl concludes his memoir Avith me following brief 
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See IJibl tJnivcvs, tom. xxix- p. 


rcvicip: 
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“ 1. Coloured shadows niav be dislinguished into objcttivc 
and anlijcdive. 

“ 2. *The former ov-e dieir colouring to the liglit which ar¬ 
rives at them either directly or by reflection; they arc not 
therefore total shadows, Jiut are rather, to use the scientific 
term, pciuivihrtr. 

-'3. ’’I'hc shadows whose colouring is subjective, aie the ef- 
fl'ct of a particuJaii^disposition of* our organ, wliicli, when it is 
fatigued by the impros'-iou of a single colour, no longer per 
ccives that ray in a fasciculus of white light; so that the eoiii- 
pleinentary ray predoiiiinales and connmmlcatcs its tint to tlie 
shadow projeelcd in the primitive light. 

“ 4. So far as vve have been able to obser\e, (he e\c folloiis 
in this prix*ess the .scale of New ton. If the torrcsjiondiitg lo 
lours are not always exactly eoiiijileiuenlai), it nnist be alfii- 
huted to the diflieulty of obtaining aitifieial tints so pure as tho'.* 
of the solar spectrum. 

“ 5. There follovs from this, that the colouring of shadow-, 
is muKXssible, if tliero bo no other light than tli.it be ihe iiitei- 
ception of which the shadow is llirmcd. The presence of a light 
coining from another part, for cxumjile, from the sk\. or the 
clouds, is an indispeii'-ablo comlilioii to the (bnnalion of colouml 
shadows. ^ 


« 


“ 0. I^aslly, die shadow i-' not necessary to make the eomph 
nicutary colours f'ppcar. A small ipiautity of white liglil, [iiit 
in prominent contrast w.iili a large mass*of ioloincd light, as¬ 
sumes, in certain circuinst.intcs which we cannot well determine, 
the complementary tint crt^A'^sj^xniding to the colour of this latter 
liglir.” 

O 

Mr Trcehbcrs explanation appears to us satisfactory; it mtro- 
duees, it is true, two causes for a phenomenon which has usually 
been considered as one; but this is not the tirst case where 
a careful analysis has obliged us to admit several agents in an 
cfl‘cct single in appearance. ^Without doubt, in the number of 


th( very varied e>^riments which i^ay be made* on the subject 
of coloured shade*?, there will still present them.seh es many de¬ 


tails which will not be immediately eS^plainq^ ; but it is proVabh' 
that their origin will be found in the jieCuluir circumstances of 
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tlicsc I\penipeiits and in fhe state ot the bodieb employed by 
the philosopher in his obser\atioii'. 

BibUothLqxu ’'’'nivn '•die, Mny 182b 


Notuc ! tgat ding the Ltffb Imluman Idund, Jiiiy of litngol 
('oniiianiu.ited by Cornet J. E Au \ vmieu, 11 IM. Ifitli 
Lijxht Dtaooous With « Plate 

Os the 19th Vo\ember 1S2), the IIoiioiii.ililo (\inipTti\’s 
traii'-poit. l\ul Ivcllk, having on board t toiupanusof 11. M 
4’)th regiiiiLiU, and 100 ALidias pionct. 1 ', destined lor Ibieigu 
suMfe in tlic Ihiiiian Enipiie, sttennpf .i !> E couise, hove in 
sight of die Litth Andaman IsLiid, in lititmlc lO 15 N., and 
longitude 1)9 19 h . bcuing fiom E to ESE, and distant 
1 le.igues \f 10 V \i hou u[). and stood m tbi the land to 
get a siijipl} ot vvaUi, oni aoik oi,’ vvhuli u is ahnosl exhaust¬ 
ed, fii'intlu nniisu d length of tlievovage, eKt.isionul b^ the 
baflhng vvi.ids we e\[> luneeil in the ntttldle oi the 15a^.' At 11 
s.ivv a bug, hull down, healing \ W , steciing to (lie S E. 
iVt 19 soundeel on a eoial ttei 8,0, 10, 19, and 16 fatlionis, 
patches, the bottom seen plainly undei tlie ship, witli nnineieius 
s)i ik, lollouing the vessel, one ol whieh we suecoedc’d m kill¬ 
ing ()bs( 1 V, d a !//</?<'/cyj/l/, or sea-serpent, length .iboul 
5 leet , baek biownish, btllv while, tail lounded, a low of black 
spots along the* sides, niid without the eaudal lin, A monstrous 
fish likewise made its ap[)('aiaiKt m*ar the vessel, setmmgiy of 
the genus/i’nca ot lay , its length about 90 or 25 feet, veiy 
bioael, and eoloui of baek reeidisli. ^ A v/eiy heavy bwell on the 
bank , steciirig fiom N.N.E. to N.W to haul of] it, ran a dis- 
lanee ot 1 knots, when the water deepened to 20 fathoms, Wdu n 
on the coral slioal, in 8 falhoais water, the extreme*8 of tin 
island from E g W to N.N.E., and a<ta)aU baymtheeentrecd 
the isl nid ,—at 11 i*. m, saw a light oh altoW?; brought up o/f 
the N W pennt, and anchored in 83 miles from 

shore. ’ \ ' 

Y6ih A^ovember -^AX daylight proceeded in thfe cuttei 1 
alonj^ w ith* the chief «)ate i.1f search of water. jDh approaching 
tlie shore, observed a vWWap and child on the li^h^ wJkV np- 
, on jwrccivjDg the boat/the jnngfc* th^y, appeared to 
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*:* (niijmnotl iji (*->lkrlin'; ‘.in i)-f;-i.. I'niiiul n rtriai] s/nuly luy 
(nliidi [ t(K)K il'.o lilnrry (A‘ afk‘r ilic .shij)), ^.itli coral 

reds runiun*:- out froei liolh extreuies, over A\Li(h a t!Lircndoiis 
surf was breaking; inside llu' ^vaUr uas quite -^ihoolli. Aii- 
cliored tlie boat a few fillionis' len^lbfnan shore • ;uaL ]ea\tiio 
a couple of Ijaud" iu ]ic*\ landed with the reinaiTider ijf tlu‘ I as- 
car crew^ si\ in mnntKi, 'dio ven' armed inu-kels. 

We found the island (which in length is k'H miles, bv 1/j in 
breadth), to lie of e(U-ol haanaiion, entireiv (lat, and centred 
with loJi’v ar.d thick juiiide to vdlliin a few of the vatei’s 

I'd^e. Proceeded alop*^-'*hore to\%ards ilie W. ppinl in .search 
tjfiworill 1 of r mentu'ned bv Ib'esburdi in liis Dimtorv."* 
At an aneje of llie junkie came suddenly ujion a paiU of the 
u.iU\cs I', ino" on their bellii ^ behind (lie Ini ]k>, armed with 
sjjc'ars, arrows, and loine; b(>ws, wliieli lli* ybe.it at O', in a 
ihrealcMiim*' manner. 'The moment tlio P.iwars saw them they 
fell hack in /^leat cciiisternatlon, levelling* their muskets; and it 
was witli ^reat difficulty tte could ])re\en1 them from liriiii* ; on¬ 
ly the tvndal or coKswaiu (a j\lala\) stood b\ us. We went 
within a fewv pares of the natives, and mack^'siiJns of drinking, 
^riie tyndal salaanu'd to (In'm according Io.iIh^ differcml orien¬ 
tal modes of saJutaliom Ho qioke to them in ]\lala>s and other 
languages. They returned no answer, Imi continued croucliing 
in their menacing altitude ; and to whichever side wo turned, 
they poinU^d ifieir weapons towards us. [ held out my hand¬ 
kerchief towards them, but thev would not come from behind 
ilic bui'lics to tfikc it. 1 jjlaml it upon iho gi'ound, and vc re¬ 
tired, in order to allow iheiYi to pick it up. Still they moved 
not. J counted Ifi strong and able bodied men oppohitc to us, 

I any of llietn very lusty ; and furrier on auolber party ^i'c or 
eight in number. Those in front of us were lying in two ranks, 
with two or three women in the rear; the whole of them com- 
pleiely naked, with the exception of a stout man, about six feet 
in height, who was standing up along with the .women. He wore 
on his head a red cloth, with white spots, and probably was their 
chief. They were the most ferocious and wild looking beings that 
I ever .saw j their hair nais frizzled, noses flat, and smpll'rcd ayes ; 
those parts of their skin which were not besmeared with mud 
(probably to,shield them from the attacks of insect.s) were a < 
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sooty black; tbeir huleous faces stvHKxl to be painitil uiih ml 
<K“hre. I nuiy here remark, tbal tla* inliabitants of' tlio ^Nmla- 
inaii Islands, (Iwidcilly a negro race nd difloring widely iVoiu 
those of the neiglibonriiig oonliiient, aie supposed lo be thV de¬ 
scendants of the survivors frotn Uie^wreek of an Arab skne ship, 
said to have been lost here s<.nno centuries ago. TIte riilnese, 
who occusiuiudlv resort la these islands to coUect tlieedi()le iu\sts 
of tfie H/rinida iwcnlcnfa^ afhrr.i that the natives are anlhropo 
pbagi. One thing, liovvcver, is terlaintithat several |vvdN'‘eri‘Ws 
Jiave falJen into ilieir hauds, and have never since been lieard 
of. 

At the above stage of the rencontre, the other cutter, with two 
or three of the oPic(‘rs on board, neared the beuclj, aiul seeing 
what w(' wTre about, tlu‘\ calltd to us to retire a short distance, 
and allow die tvndal to go ujiand speak lo tln'sava^es, forpiThap^ 
tlie^ WiTc afraid of rhiro[seans. We ieil inok to the walerN 
edge, and liaviug caiibcd the lyndal to strip to shew tluan that 
lie was unarmed, he went up io within a few' pace.-* of tlicm, and 
offered them a couple of handkerchlels, making at die same time 
signs of drinking ; but upon his attempting to approach nearer, 
they drew' their bows and tbrcaloncd him* Sotang ibis wv called 
him off; <ind not knowing how to act in this emergency, without 
advice from th^' sliip, we had been requested not to use any 
violence, both cutters returned to- the vessel; and upon report¬ 
ing what we liad seen relative to the lioslile ilisposition (winced 
by the natives, a subaltern’s ]>arty of the 4olh, with a couple of 
buglers, and jiionecrs to /ill tlie water-casks, were ordeied lo ac. 
company us, in order that we might-^force our way to the water 
if necessary. We Linded at the sumo spot wc had ftjrmcrjy 
done, and not seeing any thing of the natives, wc advanced a- 
long the beach towards the southward; and, upon turning a 
jwnnt, saw flocks of sand-larks, curlew's, &c.. Further on we 
discovered a but on the edge of the jungle; wc wont to it, and 
found it to bc^about 20 feet in height, of a conical shape, 
thatched to within a foot and a-half of‘ the ground witl) rattan 
leaves, with just room to crawl in underneaUn I'lie floor inside 
was alrewed vyidi loaves, and there wa^rc several ccjts or, sleeping 
places in different parts ; they consisted of four sticks driven in 
ta tlte ground, on which was fixed a bamboo grating. Hanged 
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in a row round llic vvalU wore tliosniokod skulls ol'a diminutive 

* 

lio^’; the canine tooth sliorter than in the other species of in 
eastern countries, tlio jaws fastoiicd together l)y strips of rattan, 
(Plato 1. (ig. 1.) From the roof a piece of red and uhile clicquer- 
ed cloth uas suspendeds sc'i nhngJy of IMadras manufacture. In 
conical baskets pieces of jack-fruit were found, Juul a nut rc- 
senihliiig a clicsnut, IxVides several nxits. In a corner I fountl 
several larffe maiiirrovc'-. At a tire the following* shells were 

O c> O 

roasting; The green triffulus, Trochits itlc-svopium^ <Vy- 

pr(va rminca^ and several varieties ol’ mussel. The dryiking 
cups seemed to be the nautilus, 'bhe \\oapoa'i ^\ere a bow 
from f> to 7 feet in length, uhicli is ])ulled with the ft cl, and a 
hand-bow of 4 feet; the strings are made of' the dark red fibres 
of a tree- The arrows are and 4 feet in length, the ujipcr part 
(;f a very hard white wood, inserted in a stock of cane. The 
soldiers shut several of tliein at a tree ; thev penetrated a couple 
of inches into die st)hd timber, and it retpiiied the j«)inl slreuglli 
of two men to pull them out, and even then tlu* points were un^ 
injured. SevcM'al arrows were foiiiul with two, throe, and four 
prongs. No canoes or rafts were seen, and no idols <4’ any de¬ 
scription. The Iiantl-nets wwr fornu'd oi* ti;eb!ack filaments of 
a tree. In one of the baskets, caivl'ully wiaj^pi'il up in a clotli, 
\\\'yo the bead (jf a ]iav])oon wm!i two bails, a i\Iala\ chopping 
knife, and several spiktvnails and ling-bolts ; ihw'si* la^'t were jiro- 
bably from the American slilp lloxer, (\'»j)lain DufHii, which 
was wrecked liere several years ago. 

Naturally concluding that there w'as whaler near the hut, we 
peiietratott into the jungle. <>msistingof Danimcr trees, red-wood, 
the Alewmdrlan laureL aloes, rattans, and a ver\ lofty and 
•straight tree, about 15 feet in girtli, which, if not too heavy, 
would answer adniirahlv f<)r masts, lltiving advanced about 
f30 or iO yardrt from tlie beach, came to a pool of good water; 
but, from its being at an inconvenient distance from the vessel, 
w^e retraced our steps, and, on coming opposite tlio boats, dis¬ 
covered a party of 50 or GO natives^ waiting our approach in ain- 
bufth. AVe advanced to them, in order to gc^t Uicni to point 
out a more convenient watering place. So little ,intontiof» had 
w’G of molesting or injuring ihcni, lliat we had hrouglit v&^ilh us 
several looking-glasses, cloth, and baubles to give thorn. Ilovr- < 
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I'vor, wc had no sooner got within lo yards of tlu ni, tliay we 
were assailed with a shower of arrow's, whicli struck several of 
us. Our files were then cNtendeil u ^kinui^hiug ortler, and we 
relumed with a round ot' musketry, kdlod and wounded several 
of them, fixed bayonets and charo-ed tlieni ; hut they knowing; 
the iutricaeics of liie juniile, and hein**- exlreinely nimble, sue- 
ceeded in not only elfectin^ tlieir own escape, but also in carry¬ 
ing olf tlie disablc'd fd’ their ]);niv. We were brought up by a 
deep and saw (hern making olK*on the oiIki* and 

heard tia’ii* calling out Vahu/f, Yahun, ' 

Wc (hen etmtifttied our march along the Ix'aeli, and discovor- 
<d anoilier p(jo] of ^ory giuxl and sweet waU*r inune<liatc)v op¬ 
posite tlic \essel, and just withiii the Nkirts of the jungle. 
water easks were sent for, a jack vas Insisted at the p*x>l (being 
a ]jreeouecrted signal to tho-e on boaul ; left lialf of the party 
there, and pnx'eoded with the remainder along a path into die 
jungle, expecting that it would lead to a village, where ,we 
mighl get '-ome tredi slotk. We advanced about a couple of 
nules willuiul seeing any more huts oi* natives, and no quadru¬ 
peds of any description. 

The wood into whieJi ue pv^ni'trated, and in which the Imgle 
alone kt'])t us together, was v)ne of the most gloomx and ilisinal 
that (an possilily be et)neei\ed. It was indeed, 


Nonius alnnu hnrToaU umbra.’* 

> 

T'Ijc triNs were of ^ast height, anti in many plcjee^* tliickh inter-, 
vw>\en widj ralttUis aii<I Iindirujux '^Fhe sun-beams were unalde 
io penetrate tlie entangled foliage-' the almosjiluTe In conse¬ 
quence hurt* the semblance of twilight. 'J'he air Avas loaded 
uidi a damp and pcstiliMitial odour, occasioned l»v the rolteu 
twigs, lea\es, ;m<l fruit, with wliich the ground was thickly 
strewed, which, besidi‘s^ was exceedingly swampy. The d<'ath- 
like stillness was oceas.'oually in(erru})leil by a solitary jKirrot 
wJjigi.Jg its noisy fliglit over-head ; but owing to the riclmcss of 
our \egetable caiio])y, it was almost imj)ossihle to gain e\eu an 
imperfect view of Inni. Niriteroiis snakes were observe d stealing 
along amongst the bushes. Front several we hrid narrow esca{)cs. 
Tho.*^' that w;e sueeoeded ii/killing w'ore all furnislunk with the 
poisonous fangs ; and many of them bore a striking resemblanci' 
to the Coluhcf prf,sfer or Viper, but tlu‘> wnTi- all 'i}x>ttetl 
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Tired with our unjMrofitaWe excui^ou, return^ to the 
watering pool, and the casks hav ing Ireen rolled up to it,- we sat 
down to dinner before we commenced filling. VVliUst engaged 
with oiir repast a sti^ng party of the natives came down upon 
ns, and threvt^ in a shower of arrows, wdiich killed one and 
wounded severely three of the holdiers. We quitkly formed, 
chargcfl them, and killed and wounded several )?y Pur fire, and 
continued skirmishing with them till sunset; for they seemed 
to be exceedingly cimnmg and revengeful, and made some des¬ 
perate altemptb to cut off' the pioneers engaged in filling. Af¬ 
ter they had cohiplettxl the watering,* we pulltd off from KeUic 
Bay for the ship, with the foUr boats; but a current at that 
time setting to the N.E. at the rate of 3 or 4 kIU)t^ an jioui, 
, we found that we could not reach her. The water-boats weri' 
anchored in consequence, and the two others w^nt abngsidc 
The ship’s anchm* was weighed, and dropping down to the long¬ 
boat and cutter, brought up in 13 fathrans water, and by mid- 
nigbt got C91 bpard, laden with bows, arrows, specimens of am¬ 
bergris, tdiells, &c. 

lifh Nowmkr .—purpig the night heard the savages shout- 
jugiand yelling on the beach, seemingly in defiance At day¬ 
light weighed, and stood through Duncan’s Great Passage. At 
10. A. iU. gqt on a cnral r^, not laid down in any chart; least 
.water 5 fathoms, with d^c following bearings, Nojrt^ end of the 
^Little Andainan S.S.E.; thi KW- point S.W, by S., the 
centre of the isouth Brother S.' E. by E. J E., distant 4 miles» 
and the centre of the NoJ"th ByotJicr E* 1 N. Both these 
islands, like the Little Andaman, arq flat,>^and covej’ed with h^h 
tree^ witlrout a rising ground of any sort on them. »Kept away 
to the nqrfhi^ard, aq^ ^ot^^tYclve vfathpm5,njl the way betjvcen 
the,Soutli Brother and Sisters, and in a few dayp arrived as^eJy 
atiRangoon. , i 

PkoMt, I 

, XMir iieatr^ f, 
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Smiif pnrt'nilarji nlathe to the Tides in the uj)/)if part of the 
River Thames, and of the oOstructioris eaused bp the present 
London Bridpr. 15y F. Fari.j*' F. H.S., Mt-ni. Imp. Arad. 
IVtrop., &c. (('omnuinicHU'd Ly Mu' Autlior). 

V 

f^oxDOX BniDr.i:, wJju J) lia*'for ,so manv hohtridod tho 

Thames, is now <J(K>nio<l uithin a very j^horl time to he n'luo- 
ved, and a e()Psid(*ral)le ehanf^‘ will he, there ean he no doubt, 
eflfcrted in the stiite of the llivirfrom the present "ite o( the 
Bridfrt* upwards It may not tljerelore h(* uninteresting to re¬ 
cord some ]>arliculars relative to the ])resent state of the tides, 
and of the ri\er, in order herenher the better to eompare the 
change which (he removal of the bridge may occasion. When 
this (pK\vtion was before Parliament, 1 was summoiK^d to at¬ 
tend tlie Connnitlee to st.ite mv opinion relative (o some points 
connected with thesi probable changes, and it was on that oc¬ 
casion tha! I coIle(t((l logitlur (he sf\era) facts given in the 
following ])ages, ;iml which, if they shouhl not be found (o fur- 
nidi anv presiait imjioriaut infornialion, may hert‘;iiter he rcfiT- 
rol to as matters of inteo^t b) the curious nujuiier. Some 
eloubts Inving bt'cn suggested as to the elaiuagv which might be 
"ustlined bv the wliarfs, ice. above bridgis by the rising of the 
river above its present level at higli water, and the exposure of 
the Hwvers at low Water, tiu' data Iutc given are such as are 
connected more, p.irti* ularly with these questions; ihi'y con¬ 
sist, 

1 . (^f the sectMUril awn of water-way at the diiferent bridge's, 
at various states of tlw' fide. 

2. Of the hourlv rise and fall of the tide, and th(' difTeronee 

•> 

of level at difTcrent times of the liile, immediately above and he- 
low London Bridge. 

3. The rise and fall, and iiueival hetvveim tiie time of high 
and low water, at Woolwich, and at several other places on the 
river, aseertaiwl by observations made on the same days. 

4. Lxpi‘rimen(s and ol^eivalions made on the vekxiity of 
the tide at ebb and flood at Woolwicli, and other places on the 
riv^, * ' 
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I’rof'cs'lor Harlow on tfw TUL,', 


5. The (lifFereuce of le\cl between the liij^h and Unv water, 
at ^('veraI places on the river, and other niiscellaneouj particu¬ 
lars. 


1. Safional areas of icater-waij at Loaihn Bridge, and at 
St>nlkicui h\ Blaekfriars, Waterloo, and We<it ml aster Bridges, 
at dlf/irenl periods and states of the tide. 



liOndon 

^uia hw/tiK 
Ui iJ)>o 

niarkiriHr** 

Oiid^e 

NVatirlw 

Uridj^e. 

We>t»nliisU'r 

At an ox.traouUnjr\ Ini*b 

• 

tide, 2 itcl above llie 
usual axeiage spring 
n«le biiib u.itcr-niark. 
till* water-way tlinnigh 
tlieddleuMil bridge*'is 

4 

3130 

15,2011 

15,400 

10,322 

10,750 

At llic* 'Tiimty, high wa¬ 
ter inui k or datum, 

7:ib*o 

13.!) U) 

11,117 

17,707 

15,103 

/Vt an iiv»T<igc‘spiing tide, 
iiigli waUu' bidow 
doii Biidgi', 

Do. abo\ e Bridge, 

7122 

0337 

13,170 

12,075 

10,417 

11,015 

Aveiage no.ip tide, high 
u liter al)OVe Biidge, 

5293 

11,135 

10,500 

J3,Jlfi 

11,330 

S})r!ng and lU'ap tide. \^)^^ 
water al)ovo Bihlge, 

l4«a 

5,012 

;b72 4 

3,382 

3.720 

NeajJliiU" low water hi low* 
Bridge, 

Spring tidi' low water be- 
Iov\ Hiidge, 

1030 
Tito j 





The linear uMler-wny nl l.ondon Bridge betwet'Ji tht I’iers 
above the SuU lilies, , - - ^ 

Tdnear dUtance tueupUd by the Piers, 

'Total dutauce bt'tween the alnitmoiils, 

[dneai \saLer-wiiy below the Starlings at low water, 

Janear tlibtaiice occupied by the Starlings, 


Ft. In. 

524 2 

40 « 10 
!):n o 
230 11 

700 1 


I'rom this tabic it appears, that, at low water spring-tide, the 
sectional area of the water-way at London Bridge is not more 
than about tv\o-fiftlis of'^bat at Waterloo Bridge, which has the 
h'a^t water-way at low water of the other four bridges ; tliiseoii- 
traclirm acts as a dam, and causes the water to ^accumulate so 
muc}\ above bridge, that the sectional area below bridge Is very 
little more than one-third of that above bridge. 

And at •high water spring-tide, the water-way* at* Lowdon 
Bridge is, at a medium, about half that at Southwark, whicli 



above and heloie lAmdon liridsie. 


/»! 

has the least section of the other four bridges at high water, 
and this again causes an accumulation below brlilge, but by no 
means so great as in the former case. 

4'he effect of this blockage on the hourly rise and fall of the 
water at the bridge is shewn in the following table: 

2 . TAliLK of the Ebbing and E/orJin^ of tbc tide at London 
Bridge, taken above and hclozo on the 'i^MhofJidij LS'2l. 


Lou VVatoi- 50 minutes past Iligii W.ilei 155 minutes ])ast 

9 111 tlio MorninL^ 2 o’t^look in tlie Afternoon. 


t'lood Tvh, 



Fob TUir. 



Ptvl. Intliis 

F(S‘t. Fjichi’fc 

Dt'ptli of water uhon flood 





couiniencod, - 

C 

0 

1st Jlour, fall 

2 1 

l.'t Hum, nso 

2 

11 

2tl Hour, - 

? 7 

2il 11 (Hir, 

:i 

0 

;i(t Hour. - - - 

2 0 

.'id Hour, 


10 

llfi 1 Four, - - - 

1 9 

■1th Hour, - - - 

2 

<» 

TitJi Ilcan, 

1 b 

45 Minut<^s, - 

I 

0 

Otfi Flour, 

J 2 


— 

—— 

7tJi Hour, 

1 0 

4 Hours and 15 Muiutos 

18 

5 

55 

0 11 




Doj)tli at Low Water, 

5 8 




7 Houib and 55 Minutes 

18 

f.ow Watci :j0 minutes pa^l 


Hii^li Water 18 minutes past 

*1 o'lUuk in the INForniii 



2 (iVh)Lk in tlie Atlcrnoon. 

Flood Tclo. 



Fbb ride. 


Pfel. Ihi 

i-cef. Furhoi 

Depth of Water whon 





toininoiU' il, 

1 

a 

1st Hour, Fall - 

2 1 

1st Jlour, rise 

5 

!l 

2d Hour, 

4 4 

2(1 Hour, 

5 

4 

3d Htjur, 

3 ) 

:u\ Hour, 

2 

d 

4th Hour, 

9 7 

1th Houiv 

2 


511i Hour, 

2 3 

4K IMinutos 

1 

4 

8th Hour, 

1 !) 



— 

7th Hour, 

1 8 

4 Hours and 41J >[inutes 

18 11) 

59 Alinules, 

0 n 




Dejitli left. 

0 4 

m 



7 Hours and 59 Minuter 18 10 

Qy ineiUis of this tablo 

wc readily tind the he^d of 

VVilUT 

d)ove and belo\r bridge 

at 

each 

suiressive liour of thi 

• tult. 




o 





Frofesor 1 {allow on the Tide\ 

% 

\iz. 1>\ subtracting from the depth of water on one side, the 
dej)lli on the other. 'I’lui*s it a])pears that, on the day iii ques¬ 
tion, 


fHK FLOOD Tint. 1 HE l-DH TIDE. 



KlHt 

1 tubes. 



Fivt. 

Inches 

'Tlie head at low watei ahove 



'The liead below bridge. 



brulgt* was 

4 

1) 

high water. 

0 

5 

1st hour of flood 

1 

11 

Iht hour 

do. 

0 

5 

2d hour, iiead below bridge. 

0 

5 

2d hour above bridge 

1 

4 

3d hour do. 

0 

4 

3(1 hour 

do. 

2 

Ti 

4th hovir do. 

0 

i) 

4th hour 

do. 

3 

3 

Ilijili v’utcr 

0 

1 

•Mil hour 

do¬ 

4 

1 




tJth hour 

do. 

4 

9 




7th hour 

do. 

.*) 

2 




Low ^^.lter 

do. 


.> 


'I'he above tleductioiis are from the observations of a partieiu 
Jar daVi and are not (jnite the mean results even for a clay, be¬ 
cause tin* high walin’ abovi* and below bridge does not happen 
exactly at the same tinu'. From a mean, however, of siveral 
days, it ap])ears, that the avenigo full 

Keel. lnrh(H. i wU Imh 

II i^Ii water .^pruifT tide is 0 ft ^n'atest 1 X 

AMT.-,^nHhlUowvvi,tcr ( , ^ . - 

Do. j 

Wilier rieap-1 ides 0 

Low wMtei do. 2 I loiist* 1 1 

a. Soini of/icr particularism relative to the periods of Ixise and 
Fall^ and of High and Lotc Wat€)\ above and below Bfidgei^ 
may be stated as Jblloxes ■ 

u The flood of spring*tidcs, of October 21st and 28d, pro- 
diici'd slack water through tlie bridge in about 40 minutes after 
low water below liridge; from which time a-hcad gnuhially in¬ 
creased below bridge to jl foot 10 inches at half fltxxl, and then 
regularly decreased to about 8 inches at liigh water. 

The first flow of these tides, nevertheless, begau above bridge 
about 20 minutes after low^ water below bridge, although the 
water was then about .2 fcH*t 6 inchest higher above than below 
bridge; the time of low water Ik'Iow bridge average;? JO minutes 
earlier than above hridse. 



ahovc and bdoxo London firid^c AS 

The ol'b of tliesc tides produceil slack wattu at the brid^' 
alx>ut 30 minutes after high water, and then gradually sunk to 
their greatest fall at low natcr 

The time of high water, Oetobex 21st and 23d, wa^ the sune 
l>elow as abo\e bridge; but tlie average time of higli watei 
spring tides is 9 iiiinutos earlier IkIow than abo\e bridge. 

The flood of neap-tidt', October 30t}i, produced slack water 
through the bridge, in about tw'o hours after low water beloAv 
bridge, when tliere was some land-flood in the ri\e)', fjom which 
time a hciul gnKlually increased below bridge to 1 foot 3 inches 
at twtvthirds flood, and then ngularh decreased to t inches at 
high water. 

The first flow' of* this tide, lu^vertlielcss, liegaii alKnebridgi* 
about 1 hour after low^ water lielow' bridge, although the watei 
was then 1 hiot higher above than bi'low bridge; but the aver- 
£igv time of Itiw water below bridge is 32 minutes earliiM' than 
above bridge. 

The ebb of this tulc produced slack water at tiie bridge about 
15 minutes after high water above bridge, and thini gradually 
sunk to its greatest fall at low watt'v. 

The time of high wal(‘r, October 30th, was 15 minutes earlier 
below than above bridge, and the average time of high watei 
neap tides is 15 minutes ear!i(*r below than above bridge. 
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From these obaervations we learn, that the wlalivc time of 
the flood at these places, from a mean of the two days, in, 


Time of flowing; at Woolwich, 

Deptford, 

BiUinsgate^ 

Old Swan Stairs, 

W<. stniin'*tt r Bridge, 


12 ^ 

40 

27^ 

20 


And that the low water at Woolwicli precedes that at 

Deptford by 0 37{. 

Deptford precedes iha: at Bilhnsgate hy 0 22 5. 

Billinsgate Old Swan Stairs - 0 20 


Old Swan Stairs Wi'-trninstei Bridge 


22^ 


j\nd the mean rise of the tidt's at lliese stations is. 



1 ul 

In 

Woolwuh, 

^9 

IJ 

Deptford, 

la 

lOj 

ihllin'-Tiilc. 

17 


Did Su an St.iirs, 

13 

il 


12 

li 


5. Mean of Six' IIVeA’^' Ob'H'rvalhms on ihc rclot iUj of tin' Ebb 
and Elood, Neap and Sprhig Tides, at Wuohcich. 



bOU J n SLKHtl. 


( )• > 1 III.. 


FIo(k(. 


Mean of 3 days. ?,7S 
Do. 2..7.7 

Do. 2.3d 


Mean in foct ) 
pci second, j 
Mi.cs per hour, 


Mean of 3 days, 
Do. 

Do. 

M'^an in feet ? 
per second, y 
Miles per hour, 


2.56 

1.74. 


2.56 

1.74 


EbK FlooiL 



2,64 

Uli) 


3,21 

2.7^ 

3,42 


2*90 

2.01 


3.00 

2.7H 

3.21 


3.42 

3.00 

2.7S 


3.06 

2,00 


3.87 

3.21 

3,85 



voii III huoai 


hn, F/oo'L 


Ftrifvy I IVet pfT Feel pti | Kent prr I-M-fjior 

scf 011(1. I : 3 C( 0 (icl. i.ccoi)d. I MTund. ^rtoiul. 



2.75 

2.5.7 

3.21 


2.77 

1.99 



Neap 

Tides. 


3.06 

2.09 

I 


3,64 

Spring 

3,42 

Tidc^. 
















•’jO I'rofc*''Sor liarlow (^n the 7Wt.s' 

ta)>ulated observations, from M'Jiicli the abo\e abstract 
has been made, were taken by Mr Pullman, superintendant 
master at Woolwich Dockyard, and may be confided in for their 
accuracy. Tiicy were taken at ubi>ut mid-tide with a shij/s 
lofT, and witlj every possible teic anci attention. 

Tile following experimental results, as to t}\v velwity at 
ebb-tide above bridge, W(T<" furnislictl by ]\fr jessop, civil en- 
j>inier. 1 'lie velocity was ascertained by throwing into the 
stream -turnips and potatoes every 10 minutes for 45 minutes 
during low w’ater, in the middle, and <m each side, of the river. 
'File greatest velocity tims deduced, was 21 feet in 5’17 sc- 
colids or about miles per hour, and tlie mean of each series 
ga\e as folk)Ws : 

Ncjr lln' lAmdon si'ore, ‘21 flct in 8.^ aci'on<Is. 

In tlio muMI'', . . 21 (i-.S 

Suii} MtU\ . . 21 !1.8 


(icnoral nu'aii, 21 IM 

Or inJlt's j)or h<tiir ncnrly- 


(j ,—Lwc ofljiffh and'Low IVatr?. ‘ 



minster and I.ondon Ilridgo, and from London Hridge to tiu 
TiOntlon D<H'ks at spring-tides, a fall of J5 inches; at neap-tides. 
2 inches. Mi^an 2^ indies. 

* 

Tlie high wator-linc has a fall, in the contrary dirocti(ai, IVoin 
London Docks to London llridgc, of L}-inch at -spring-fidcs, 
bnt it is a dead level at liigh-water neap-tides, as it is also be¬ 
tween the I.ondon Docks and BlnekVall. And from I^ondon 
Br’dge to Tliehniond the high water-mark is, according to the 
'DM' V of Mr Giles, the city surveyor, one dead le\el; and this 
I • III intoiU'S me, that he hfis found the same circumstance 
<'i' ./n ii\ -cvcmtI tide r.veF':; although the Severn and some 
r- observe \cry different laws. 


Ej'jit'nments to a^'icertn’m the Velocity of the general body of 
• Waiers of the Thames. 

As the velocity, found as above, was obviously that of the 
surface of the water, I thought it desirable to ascertain whether 
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above and below Loudon linduL. 


n « as the s,fnic to any considerable depth. For this determina¬ 
tion, I procured at the dock-yard, by the permission of tlie 
Navy Board, ten pieces of oak .. foot lon", and alxuil si\ 
inelies in diameter, Avhleh were spis.ine.‘illy liejniev tlian wa¬ 
ter, and tc'ii similar jiii x's of larch, which had a much 
specific {gravity tlian water. These were conneetcti, (wo and 
two to^ctlier, by small chains of dilli rent leii<rt!is, from fourteen 
feet lonjr totwofi'ct, so lliat each pair acted like a Iiook and 
(.jiiill, and tliev were so adjusted, In sm.ill weights of lead, lh;it 
onb' the upjKT surface of the larch cylinders was above water ; 
tin re wore, moreoter, two larch cvlindi in, w hich rto.ited merely 
on the surface without an\' appeiuliiij^ oak cvlinders. The u})~ 
per part of the' larch cylindeiN wen* painted of different (olours 
and foinis, m) that e.ich mieht be (lis(in>fuis]u'(l from ilu> rest. 

Th were -ill tiironu into tlv uniKllL* of thr stn.iiu ojipusiti* 
Woolwitii IXk k-varfl,-It oiic^loirr ahi*r Iom uati'i*; tlu*y, 

Ilf course, proceeded uitli tin* (‘iirreid, and I ac- 

conipmiied llieni iu a boat fo re^isicr tlieir pro^ivs-,. It was 
prt'sunied, that, it' (lu* u])per and lower parts of the stream had 
difhrmt \Llocities, that the deeper lloats uouhl lie left behind 
thosL whieli wtTe le'ss deej); and these I.itKr labind those which 


Wire on the surface: but that if thewlioic bodyof \vati*r 


had a tonunmi Aeloiit>, thfy would .ill jnoeivd to*>e(IuT. 


It ASMS soon found that the effect of current'- 


at diflerent 


depths, caused the floats to separate coiisiderahly from etoch 
other, hut still their progressive volwity up the river wa^ near- 
1 \ the same. so nearly, indeed, that after following them for 
more than two liours, iliey all passed die same line, opjHisite 
(ireenwieh Hospital, within one minute of eaeli other ; although 
iiuthcir progress, some of tliein liad passed under th(' keels of 
Mssels, whicli interce))ted their path. 

i' now waited till the time of hi^li-w;xtcT, niul tlii'n immcr.scd 
them again ojijxisito the Hospital. The case was now very dill'c- 
rent ; for wc foi^d the deeper floats still ascending tlie river, 
others dcscciuling, and others*nearlj motionless; so that wc had 
some difliculty to collect them. This, lu)W'e^cr, w(‘ did, in about 
half ait hour, ’'Jien they w'crc again sit afloat, and tlii}* jioav, a> 
before, proceeded pretty uniformly, ami passed a line of the ri\ci 
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at Woolwich ((‘xccpt t\V4) which had ^’oiie asJiore) within uhoul 
the sanie ititerval as before. 

It folhiws, therefore, that, except for a sliort interval aliout 
the time of ebl) and HochI, the whole body of water is movin*^ 
with the same, or very nearly the same, velocity ; and hence the 
(juantity which passes any section of the river during (‘hb and 
flood may be pretty accurately t‘stiTnat(‘d, the section bc'ing given. 

Without entering into a minute examination of ail tlie preced¬ 
ing particulars, sonu* of the consequences 4)f the removal of the 
bridge may l)e easily foreseen. 

For exani})le, since tlie high water-mark is a dead level from 
lilaekwall to the London Docks, and thence to tlie bridge, ab¬ 
stracting only 1 ‘ inch at the l^ridge (whicli is imcpiestionably 
atlribntal)l(' (o the fall at that place) ; and since it is alsoadeatl 
levc-1 from the bridge to jlichrnond, there can be no doubt that 
the same law will obtain when the bridge is nanovid ; so that at 
a medium spring-tide, we may expect tln^ higl) water-mark from 
the bridg(‘ upwards to Richmond to be higher by alxmt 11} inch 
es tban it is at ])resent, and from Jliclimond tovvards Tt'dding- 
ton tills rise will gradiiallv diininisli, till it is lost in (he wnejal 
aseent of tlie bed of tlu‘ river to that place. 

With respect to the low water-line, it will fall very considerably 
btlow its jnwsenl mark immediatc'ly dbove bridge, but not, jier- 
liaps, to the anamnt of the presuit head, vi/. r> feel 4 at a medium 
spring-tide, because the (pianlit} 4)f water which will pass tlu‘ 
bridge, during tlie ebb, will be considerably greatt r tlian at pre^- 
sent, and will, of course, acquire a new velocity consistent with 
the new'eireunistanees, and consequently a new slojie ; so that it 
»s possible (he new low wafer-line, at tJie site of tlie bridge*, will 
fall between the present low water-mark above, and that below 
the bridge, but much nearer to tlic latter tlian tlie former. 

The additional (|ua itity of water wliich will pass and rejiass 
the now bridge each tide, wall coii&i.st of all that whicli wall be atl- 
u'litted upwards, more than at present, at bigh-^vater, and of tlw' 
greater part of that which is now dammed up above bridgi* 
at low water, which will together innount, ptThaps, to about one- 
seventh of tliat which now passes. This, of eourse, will Intreasc 
the vclficity both of the flood and ebb tides, and have a tende n 
cy to deepen the rivia* from the bridge upwards ; but the navi 
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"ation lor lai^o it i^ prcsuinoti, vill, n()l^\itllsl.m(lin^;, 

ho iinpodod for an hour or two each tide, at and durin» the time 
of low-water, particularly at spring dcs. 

It was not, liowc'vcr, niy intention, in this paper, to do more 
than record the pR'ceding jiarticulars, for tin* purpose of com¬ 
parison horeafti r. 1 sltall not, therefore, I’nter farther upon the 
jnohahle changes Ilieh the ienio\al of the bridge inay «)ccasion ; 
.1 short time will di-eide the cpiestion. In the best (»f all tests, ae 
tnal exj)eri<‘nc(' 


Oft i/ir Affiniths of the Kmjntntr, ti nd/nra/ Chonp of Vlnnts. 
liv ]V!r 1 )a\i 1 ) Don, Libr. 1 ,.'s ^;e <'onu!nn\ie.i(ed by the 

A)itlior. 


I \M a\vai(‘ tiut It lias Incn proposed lo ^opjraU* Ktn- 

Ihfnait from (hr Ijiil tlir iDt'n^ rtiiMv.ilof i( iVom 

dhit faniiK, \\:is nothin^** inoi\ di.in what .lussivu himsfli’ liml 
j)i\\iouslv (lom*. Th.il it^ allinitii's hino liitluTto luvn 

uitin l\ oM^rlookcd, lU) out* who has <>!\ta ihr K*a^! allt‘ntion to 
tlu* iiuisn^ation n il) for a imaiiuil (pii’slion ; and it would onlv 
l)c a wasio ('f liim* to ittompl to point out tlu* disc rupamrs In 
iw't'iu tlu* /n ^ aiul F.ntCd^n\ tlRUi and 

of uhie]i Nuttall is disposed tocon-idtr liiniiasa soction , for, 
with the t‘\eej)tiou of a sli^lit i\-.'ml>lautc in luibit^ tlu re is 
really neitlu-f analoDj nor aHiiiity lK*lween them; nor do the 
fAnpctrccc even heloii^^ to the same uaturaJ elas-, with (ither of 
these families, I liave, liowever, lately diseovered u remarkahk* 
alHuity hetvseeii this jp'oup and Eitp/iorhtaacr^ as w(*]l as Cc 
/V/sZ/'b/re, which it is my principal ol)ject in tins pa])er to point 
out ; l>ut, as they ap])ear to me to he more intimately alh(*d to 
the foroitr^ tlie eoinparison will I)e chie/ly coiifiju'd to thcsi* two 
trihi's. The Ruphorhuuxa* and Empctrcce agree, therefore, in 
tlu* imbricatt* jcsffvation of their calyx ; iu tlie stamens l)(*ing 
opposite to the di\isions of tlu* calyx, and both (lies- l)eingof an 


N utti (h 7/» 2. [b 


•f* Nutt. 1. c. 
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(jiial and clofinitc number; in liavinrr bilocular anthers; in their 




superior ovarium; in the plurality of styl(‘s; in their divided 
stigmas; and, lastly, in the arrangement of the ovula, and piv- 
S(au*e of a eo])i(Mis fdbumeii. Tlie embryo is also nearly tlu 
lengtlt of the albunu^n, and its cylindrical form brings it close 
to that of Phylhinthin. The male inflorescence of Kmpetf uni 
alhtnti lias a striking aunlogv to that of Hinas'*^, whose cal\\ 
consists of or 4 leafels, "ith tlie stamens equal in mnnlni, 
and ])l<ace(l opposite to, not alternating with iliem ;—a 
stance which pnnes that this organ in is a true (ah'', 

and not, as lann;eus regarded it, a con;!'? 1u sepaiating "‘a 
Umpetrcrv ivom HnpIiorhlan'n\ the priia ;»al < larad. ' reli(Hi * 
is their erect embry); for in habit ih* v an not i ieiu*- (J 
from of Desfbniaeie- - - u*-, 

or even of ' dx • \\ 

of f) segments : tlu* filaments are !3,el(.>il a'.* ,eiiui , and 

tlie aiitlu rs are 4 in lunnher, o of \\l*it f ai ' e ‘ il and altt i 
nate with the inner dnisionsof tlu*vai\\, s^hithau prohahlv 
t<^ be regarded a- priah 'Tia* f 

bo considered 'n or ! ;{ 

of the ^3 latiaai ones In i d <,*( ? 
from IVIesieo* taeh ot llu filinmie 


uln i, ulneh »>ia\ 

'' * !h * 1 111 I I 

I 11 I _M 11 it s 

• >, ,aul cat h 


1 • 


* III 11 i.' \tjtuU I I'll* I . I ilK 11 a j»l »’it 

iHulcr the uanu* a!‘ aiui u !ik li 1 ihfu mi d Aciiiil 

tuiillv prove n distinct genus; hut miilcrials are wanlijer to detenmiu 
this point satisthcterily. I e-in tlie verv liujieiKct dc^tripluni given h\ me, 
JVIr lanillc), in a late luuuher of the ljotaiiu.il Higi>tei,has been imluioii 
lo suspect its being only a vanely of his Sarcocem^a ftrvntjmynts; but tlo Ini 
lo^^ing Rescript ion will vsheu' that it has very little allinity to that pliiiU. 

Iluxus Sai ir.NA, Don, Vrodr, I'l. *Vi/i. p. b*a. 

Viore> dioici ir" Fepm — Caly^' M]uainis pluribus (<i-a). (harivm elliptn uiu 
Ct-Ioculare; ovuhs ht>li iriis. Stigmata a (raro 4) lan*'Ooliito-Mihul:ita, aeut i 
revoluta, supra eonvoxa, toinomosa. sulco oxurala, Miiitus uvula. Vimtu 
(imniatimmi tantiun viili) J^-loeularis (raro 4-loeuliiris), stignuitibus per-.]*- 
lentibus rostratis, ct inter rostra forainiue tlehiseen^: monos j)ernu-^ 

Ihi^^rpimenta nici«branace;u Finite-T prcctua. raino.si»->iinni», froiKh^us, >em- 
pervireiis. Folia alterna, nuiio taro subupposjta, petiolata, angiisto lan- 
ooolata, acinninata, integemma, busi acuta, inaigino rotlivtente. pagin.* 
utra(iue diverse (ut in B^eiv), ooiiacea, enervia, glabcrriin;!, iiiticb, sublu'^ 
\ciiis^paruni consjiicuis, 3-pollicana, sciniuiuiani lata. /V//?/wrt//i'ax)Uau- 
]»revcs, divisi, jiluritlori. subraceniosi, cenuii. 
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hraiuh hearn an antlier of the usual strueture, whnh, totje- 
tluT uitli the eentral one, augments the mnnher to U). In the 
female tlower, tlu' styles are ;5, unite<l at the base, and the stiir- 
iiia.s aro (livirk'd into two lolxs. Tho fruit is anti S-ndl- 

vd^ i*;uh Lvll containing two scctls placotl paralIcK anil opening 
at the aniple l>v a lon)»'itud nal suture; these sutures are iunne- 
diately perpendicular to tlu‘ .styles, and plaa d opposite the ex¬ 
terior segments of the ealyx. I i)Ught toha\e hefon* remarked, 
tli.it tile form and strueture of the anthers of f^apfiorl^ta nwd 
f j/ipifren are exaelly similar. 'I'he nionopii\llous eaU \ ; the 
n.m-soparation (»!’ llie sexes ; the pi'e^eiiee of a perigvuouN di>.k ; 
.md tile flat, -omewhat foiiaeemj> eot\ ledoiis,—ajipear to sejiarale 
MiiVu'ii'Utlv tile Irom ihi' I'!rtprfn Xlu* distinc-. 

(ion> l)eb\eeu tliem ami the lih(i)uncfi an* >till.more apparent, 
!nu\e\er; for in fheiiu ihe-.ta'Meii^ are plaet*d ojiposite the j>e- 
eil', ami the a^sti\<i(ioii of' flu* <mI\\ is \aKular,—eharaeters of 
primary imju.ftaiue in a nalurai elassilieafion '{'lie laiihryo in 

eaui agrei s eXiK'tI\ in form and ?itnu‘(ur<\ 

Ml Hi'ouii \(r\ prti(url\ jilaci'd among the 7///^///^- 

aUlmiigh 1 haw Luo\v!i some who, nieix^lv from tlu* fruit 
iuim^ mfei'ior, weix* disposed to remove it from (liat family. It 

isevuhmlv in!imati*l\ allied to Poiiualrnt^^ liolh m hahit and 

% 

t haracters. and M i*'eipiall v iW ident, that file fruit being infe¬ 
rior, i'^ a lii-^linetioii moix a])[)areiii (lum n .il ; for in Pounulcr^ 
ns^ aiid ('veu in some ^peeit s of lHunnttn.s^ (he fuhe of the ca¬ 
lyx eoheivs with tlu* <)\i'rium; and eould w<x for exanipf*, sup¬ 
pose an e(pial elongatirin of the tube of the calyx in f]ics<*, as 
in PhifVica^ we slunild tluai have the situation of flu* fruit j)re- 
eiselv the same. 'I’he a[)paren(l\ '-imple stigma in PhifDca is 
not vcTv different from the trl])le oMe of Pinnudc} )ih ; fjr then* 
is evidently an indication of three distinet lolie- 


NuU, 

r* w 

I’miCKlSjA^'FlMA, JliS^, 

Florks dioici. 

Mvse.—CVj/x 3- (raro 2-) phyllus^srslivatione imbricala, basi nu- 
dus V. squiimis (-1*“0') duplici ordine imbrieatis nmnitii.s, /V- 
fola 3 (rare 2) hypogynu, foliolis calycinis alterna, imgui l)rc\i. 
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liinbo obovato unic avo tvosi crenulato, uiprcrsrt ntia- Siamina 

altcrna, liy])o;>yn;j, ex^-erta, paalubini inte- 
rius s(‘|)c>sita, ])ariter inariH'scentia . lihiiw'nUi lonji'iuscula, ari' 

fompix'^sa, glabra: anihenv ''Ubrotiindto, biJocularc's 
subdiclyiniv, ad iiK'dimn pcltir inodo lilainentis iinposita': /orw- 
I'ls viMitritx'sis, [(Tr Dinnino solnli‘N, rijiiA longitudinali oxturius 
dflnM‘ejitos, Ovarii rudiaK^ntinn. 

Ka:M .—Oalifi inaiis. Pvlala tcitidein, sod l)rcviora et \i\ ungui- 
oidatj. Slaminutii nMliincntis raro xdli*^. Plstilluni: (mtrhnn 
glob(>surn, sossilo, disco carnost* iinj)ositmiD, 3, 6‘, v. .Q-lomlare, 
oviilis stilit.iriis: slpli 3, brovi^siini, in iimnii corpus triangularo 
coaliti: \ihi;mala radiato-.niuUi(ida : tohis (J \. p, patulis, bad di- 
lat.Ltis, subtus porcvirrcuti-carinatis, su])r'( sulco porangiLslo c\- 
aralis, pruinosi^, apico Ininc.ilis, oinarginotis v bicorniculatis. 
Hacra ‘-pluiritM, mine doju'cs^a, a])ico levitor lunbilicata, ba^i 
cal\co ])orsi'»tonto ciiuta, () v. !)-pyro]ia; caro j)arca' y>//- 
rvna tc'-ta (»s<oA nu)nos])crfna', orocta\ collatoralos, clliptico-trl- 
goiiio, (oinpia^^diiscul.o, colmnolla* doimim cvanosceiilifa aiigu- 
lis tnnnojo aapoilibiis pi-r lotain longitiidinoiii adnatio, dorM# 
coinoxo hulcat(», ad apicoin j)uiiclo oxilmio f<To povvias 
imn ovoiiltariTij oavitati p\ n‘n;o confonni*-, l>asi ciial.i/a tuber- 
caililbnni .itro-fu'.ca instnictinn ; te'ila diupliti, uiembi anai < » 
spadicoa, rcticulato-vasculari, apico puncto nolat.i, albumen to- 
plods^innmi, deiisutn, l ariiosinn, :upioo-])a]lidinn, bine facie pla- 
niio^cida, indo conM'xura. hm/a tfo (Vcc^us axilis, lactoiis, 

all)nminis fore lonoitudiuo: lalplvdonrs scniic\lindrica*, obio-^i, 
arctt‘ aj)plicata‘: uuiivuln inlora, recta, oylindracixi, ol)tusa, 
Ijb'donibus ibte tvi|)lo loiigior, 

I' rutict's (iilriiisep.t^ orbi-. /.oiu^ tcanjK rati^ pr<»juii) iutimUinii^ ^c/v- 
pei VitviiU V, /i/( /( / ricoidi d. Folia alft ma, j / //o/o / ui^id < omplanafti 
AUfliitla, mat^iia triola^a, oot niuitf, \ Astipnlaia. ('loros pain, 
ftjillaies solihint, v. /< / ao/a/A .s ejomrralo 


KMPKTKUiVr. 


lilMPKTUi sp. Linn. Juss. 


Calyx 3-phylbis, coriaccus, basi sipuonis (> irnbncatis luunitus. 
ihtala 3^ Stamina 3. Stigma b-^p-fiduni. /iacca depressa, 
(i-p-pjiona. 


Truticuli (Kurop- bor. ot Magellan.; raimhCassimi, procumbtnU^. 
Folia ahernoy Ihmiri-Ungulataj oldusOy supra plana^ .subtus convaa 
vi lau d memhranaced exaraiUy atro-viriduiy nitifla. Flores aulF 
lares, Militarii, sessiles, airo>-sanginiicl Bacca' mgra* v. riilmv. 

Hue K. nigrum, L. ot E. nibruui, /A/A/. 
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( OREMA. 

Empetri &p. I ' n. J{(s\. 

( ah/.r , 3 -phylliis, n\enihranaceu‘=, basi ;.ik 1 u.s. PctaUi ti. Stamina 
Stigma b-/itluni. Hatca ^lobosa, .S-])yreiia 

8uftVntr\ (Euro]). aiistr.) creritis, ramm},ssimu,s\ rignbt^» puncfis rc~ 
.v///r-^v/v tnJspvr.\ih\\ nndiqnc sparsa^ tincaria, ofj/nsa, palu/a, 

snpf'i) p/anins( nia, /na/glnr n/'a/ntti. l'l(ir(‘s trrmina/rx, *i/omrrati, 
M’wilrs, tVisro pilo\o imiKisJfi^ aUn^ majinii. (’upitula stpiamis r//- 
lusis brax Itolaia. liacca alUv. 

Hue I*', .ilbvui*, /,, 


< KRAMMOLV, RnU m MnU, 11, Amn, hor. 

(lilux llus, uK‘nibr'niaeeu>, ba^i •-t|iianH-. I- uiuuiUi*^. Pvtata 

ill tulunu eouiiivtaula. Siaminti ‘i. Sti*}nn O^ndiiin. Parva 
<^lolu)‘-a, --jn reu<i. 

Suilrntav ( Xiuev. bor.) adsi x fah ii,\, /if'/os/.v/;//vy, Jbniil 

xit'itli, ^iifiphi Foil I nltxnta, potxiiUa^ //(./os//, ohfnsa, p^hiffra^ 
nifiilay nrn/iay •.tdta a/g/nhsMnxtf t uin/f//, snprd ft rdrr 

nafix niaia stmipol/ititn hniptf ; sunn pbunmi apj roximata^ iptast 
?("/'//( ilhtln. Moi'e^ a iidan s, -u ssxh s, pli//( s |.), noo Mditaru ; 
ntoix (adJi)ha appnhionaia scdnxt) vvrf'n dh moda di.^pix-sili. I>ac- 

VrV /idtnr''^ * 

Hu< ('tratiul.! ciieoidi^, /wt//. /// b i. ‘d. j). 


III order to rv'iult‘ 1 * thi'' as e</inj)le(i* ;pi possible, J/csidos 

‘>i\ino ji dost riptiou of the ;;rou|) ilsrif, I lliou^ht il inijiortant 
to add the ('luu'i'u ters of tiu* ^(.aii ra. It is iinnjatcna! v liriber 
tlie I'Anjhtu’ca are he regarded U'- a si*e(ioii of (bo ICuphoi- 
hiiiccte^ or as ci)nstitutin^ a sej/arate family. TJieir iatiniate 
affinity has, I trust, Ix'en satisfaetf/rily shewn ; and it also ap- 
poai'M clearly e\ident, that the Eaphorhioica^ Sfaclhouxary Cc- 
la^tnna\ «and ]ilt((fitnca\ must follow t ach oilier in a natural 
arrauij;eni(‘nt, as Mr Jlrown seems disposed to think *. 


l n-neral Tvomarks on tlie Itolaiu ot I orrsi 

# 

r 
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Estahlialment of Vegetation at the Su^fiuc (fth (Uobc 

We have seen vegetation covering, with verdure uikI liowers, 
all purls of our globe; we have seen it extending itsedf from the 
bottom of the valley>s to the most elevated places, resisting, in tlie 
plains, the burning rays of the sun, struggling upon the inous - 
tains witli the frosts, bursting fot'tlj every summer from beni*ath 
the snows, and on)v stopping sliort at the zone ol* [)erpetiial i('e 
Ihit how docs tills vegetation come to cover the nakedness u(‘ 
rocks, to /i\ the nobility of sands, to Implant itstdl’in the strong 
gravel, to eouv4M*l immense lakes into marshes, and tlicse again 
into forests and iieMs p for aiich was, and sncIi si ill i , the snr^ 
face of the globe, in all places destiiule oi vegi^alion, wheiher 
in islands which have newly ^jwung from tin' bosom of the wa¬ 
ters, or in tracts when*.the soil hemi ovartunn^d [)v particu¬ 
lar accidcj its, ordcpnvctl, liy other t in iUHsiaucc'', of (h(»ir an 
cient verdure; such, also, do ue finil it, if we umiove the layer, 
more or less thick, of earlh which clot!r it. ''riiis earth is, 
tlierelbre, of new formation, as wtdl as the \eg('tutloii wliich it 
supports; it lias not been iormed siinultaueou.^!V with tlic roek 
on which it rest-*, or wjtii the bed ot‘sand whicli it covcm’s. 

4’his important t)hs( r\a!ii»n is roiMmonl\ o \li l(U)ke<l. Aceiis. 
tomid .oscetiu’ same liowei^ rc ap]H‘'ir at each n turn of spring*, 
llie-ame me.ulow.-elotiusl ai*aiu m iredi v<rdiuv, wc scarccU 


• 01 ill the Ik'S (»r \at'.i‘.il JIist(>r> , uiiil*Hihle<llv UotcUi\ i'. that whah 
has hithei ti) (iniuer.ih.gv uiul no^v tlividiii^ with it the juibhe'illeii- 

tio)'), m Uritaiii, been the ai(»st <rener.illv eiiitivatod : hence every wlieic 
iind 'j/h-ndhl ^aiahns and ennscrviitories; and nunu'roiis works on ho- 
t'uiv are dad\ is.Mimu; lioio t)ie jire^s. Distiiijiihshed boiani>ts have not Iwn 
nitin^ in Kurland : and Scotlaiul, iilthoujrh Indiiini in this scieiiee, iui" 
i^iven to K-nuland several \ouiijt, intelligent, and active ijotanibts,—to Isii- 
r'pc its greatest Iml niist, onr..^llu^itrious coiintryuiun llrown : hnl, strange 
Id say, the only nal > m’Iio have actively enihurkcil in the botain oT 

Scotland, have been jiriiiupally Kuglisbincn or Ibreigiierti. Scotland oilers still 


a line and unexplored field to the'philosophic botanist,—m the investigation of 
the physical and geographical distribution^of its land aud\ujnatic plants. He 
who shall undertake thiij highly interesting investigation, must he intimateh 
acquainted with the facts and reasonings of meteorology and hydrogra])h^,— 
with the details and views of geology ; and the ardent iiKiuircf into Che gi o- 
grapby of plants cannot expect to ilkwlrale it, without also knowing the na¬ 
tural histtwy uf animals; and, linaliy, he must bo fainiliar with the use ol tlu, 
hainineter, and ether iiistrunieuls.—K wit* 
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rc'Hett upon ihc origin oi' tln^ beautiful riml abundant Aegvla- 
tion, or rutlicr referring' it to the j)cn(Hl of ihe general ereation 
of beings, it seems to us to lose itself \n the niysterious ohseurit\ 
of the fonnulion of the uni\erse ; and ^\e tlms liiid ourselves dis¬ 
charged, as it were, ii’oin tlie task of im|uiring’. In what means 
nature has cveryMhorc dilfo^ed this precious mould, tlie source 
of riches and nf life, aiul which \el but the residue of jrenera- 
lions heaped uptm goiicrations. Here :m objection presents it¬ 
self, which apj)ears, in ))ar!, to destroy what 1 liavc advancetl. 
Il vegetable cartli, it may l)e stnii necessary to ilie e\isleuee 
of plants, it musl have been created previously to their ixisleuce, 
and cun only receive what it had itself furnished them. 


Such has bciMt the error, wJiiefi, during a long series of age^, 
'has prevented our uudeiManding one t)f the gieatesl ujicratioi^ 
of ualnre, and which, aithough eontinualiv behn'e our e\es, has 
only escaptal our observation from tlu- hitle attention which \vi‘ 
hav'e bestow id upon an oriler of [ilant^ i fui^iden d as little uor 
thy of regard troni their luaueluicss of aspect, llicjr diminutive 
si^^c, and the siuiplieilv <d ilieir iianpOsition . but when the pier- 
cing eye of geuius determined tlieii relations in tin natmal ordei 
ol things, when il recogiuseil tlk* luiulion^ winch they had to 
fulfil, and the rank wduth they <htu]jv mi the geia'r.il sysfe^m of 
vegetation, they assumed a ehaiaeter of <»randi*ur, whuh dircet- 
ed the atieniion toward tluir cKistcaiee It has been discovered, 
that, so lar from requiring vegetable earth (or llien sul> a lienee, 
tliey have furnidied it by rlieir dec*ompo,dtion, in ^in.d^ quantity 
it is true, but yet sufficient for the reeejition of p! nit^ of* .ui or¬ 
der somewhat higher, and to which, in proportion as thr vegeta¬ 
ble Crirth increases, siiucoed vegetable'^ imieh iiaav' vigoious 
To explain what we have to say iqion tins sub)eel, wo must 
fix our notice, for a moment, iij)nn those ])lants vvliicli I have 
said to be llio basisof’vegetalion. Although vervec^mmon through- 
ouL nature, they have scarcely been remarked. 'riiev every'' 
where invest walls, rocks, humid places, and the trunks of trees; 
they attach tlvoiTiRelves to all substances, however little they may 
be favoured hy circumstances. The rays of the sun, and dry 
and cold winds, are as much inimical (o them, as shadje and hu¬ 
midity are favourable. These plant s bear the names of coufervn , 

^ bysa'i^ and lichens. To them succeed mosses^ hepatien^ hjeopo- 
OCTOBliR—OEt’EMBLR 1826. v 
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diaaa ^ Jungly &c» They conslitiite a great and jinporlant Ih- 
niily in the natuiftl order of vegetation. Liniia?us has named 
them cryptogamnus plants, from the eircunjstance that tlie mode 
of fecundation, by wlheh ihc'v aie leprodiiced, is very little 
known. 

The hijssi arc plants which present themselves onl}^ under tlie 
form of a powdery tissue, or of a filamentous <!owm, variously 
coloured ; they attach themselves chiefly to moist suhstance.s, dry 
up in tlie rays of an ardent sun, anrl leave behind them onl\ 
formless and blackish spot.s. The conftrvit belong to stagnant 
waters and immdated lands; they are composed of capillary elon¬ 
gated filaments, sinqile or articulated. 'Vho Vuhvns are some¬ 
times nothing else than prominent blackish jioinls, scattered up¬ 
on a greenish or greyish ground ; at other times they are simple 
or branched lines, Avliicli have the semblance either of alphabc- 
lical c haracters, or of a sort of gcogra])lncal chart, marked upon 
a very thin smooth meiphrane, apfilicd to the hark of trees 
Other species attaeli themselves to rocks, forijiing plats of va¬ 
rious colours, leprous, granular, or powdery crusts; or assum¬ 
ing a greater degree of development, spread out Into rosaecoii*^ 
expansions of a foliaeeous aspect, wdth laciniated or lohated 
margins. Some of them rise from a scaly enisf, in the form of 
simple steins, or ramify into small elegairt shrubs, dilated at their 
summits into little cups, which arc either simple or proliferous, 
and wdiicli ai*e furnished upon their c'dge.s with fungous tuber 
eles, of a brown or blackish colour, or of a beautiful scarlet red 
Others present themselves under a very different form, falling 
from the trees in long intermingled filaments, like horse’s hair or 
tufted locks; some of a greyish green, otliers of a beautiful gold 
yellow, orange or lemon. I shall not extend my remarks upon 
this class of plants, with which we shall have to form an acquaint¬ 
ance in another place, when we come to treat of the natural hi- 
milics. Here we shall speak of them only witli relation to the 

great functions which nature has confided to them for the esta- 
^. . < 
blislinicnt of vegetation. k 

When we remark the hardness, the dryness, and the bareness 
of rocks, ^ve should scarcely Imagine that their summit might 
one day be crowned with forests ; and yet this great work is car¬ 
ried on every.dav under our eyes, and even in the midst of oiu 
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habitations. We observe the walls eovered with j^R'cnisb spots, 
which glow from humidity, and which the light and heat reduce 
to black and tenacious spots ; these are so many byssi which ha\e 
essayed to establish vegetation ihorc, as well as upon the most 
polished statues and marbles; it is they which impress the seal 
of age upon our old c,.sties and gothic edifices. Elsewhei'c, par¬ 
ticularly ujKin rougli stones, wc see sjireadiiig out into broad 
plats those lichens of various colours, like tlie ulcerous crusts 
which corrode the skin ol' animals; they scoop out and corrode 
the surface of rocks, and dc[)ositin the vacuities winch they have 
formed, the portion of earth produced by their destruction. Al¬ 
though in very small ([uantlty, this earth suffices to administer 
to the dovelo|ni)ent ol liclions of a higher order, '^Fheir debris, 
added to those of the former, furnish a small layer of earth suf¬ 
ficient for tile existence of mosses of iin inferior order, to which, 
in like manner, succeed more vigorous species*. 

Already a turfy layer Invests tli(' tops of walls and the surface 
of rocks; it Increases Irom year to year by the remains of the 
vegetables which it nouri*>lios; its pulverulent particles are rc- 
taineil by tlic dense and lulled roots, and stem>s of mosses; the 
moisture is long preserved in it ; the layer of earth grows thick- 
(*r; gramine;e, and other herbaceous plants, with low stems, be¬ 
gin to establish theinsclve.-, sueh as sem])crvlva, dralw, saxifra^ 
gi's, tlandelion.s, some gerania, &e. The soil increases in propor¬ 
tion as the generations suceecd each other; it is converted, 
through time, into a meadow, visited by a great number of ani- 
mals. IMants, with ligneous stems, announce that this newly 
formed soil will (|uickly receive larger vegetables, the multlpli- 


* Those who have not directed their attention to the study of nature, will, per- 
hni^s, be very much astonished to be told, that all those block or greenish spots 
which invest the surface of statues and walls exposed to humidity, are true plants. 
These plats ate formed by a hyssus^ to which IsinnaeuB has given the name of Bye- 
«u.s antiquitatis. Stones which are constantly shaded and moist ore covered with 
another bys-sus, of a beautiful deep green ; it is the Byssut velvtina^ L. 

The iichenSf which ordinarily occur upon walls and rocks, arc the Lichen talea- 
rci/f, ptrtu9us^ tartareu-^^ candetetrins^ pai^lua^ Hajcaiilitt^ eentrifugus^ erhpusy om~ 
pltalodea^ purietinuB^ pustvlatvn^ &c. 

The mo-vsec which occur upon old waUs are the Mnium, Betareuitiy cape/^re, &c.; 
lityum apocarpum^ striatum^ ruToUy irumatulvm^ muraU^ itespititium ; [fypnvtti 
itcrictum^ nerpens^ myonuroides^ die. 
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cation of which must ultimately establish immense forests in a 
soil which might be thought to have been condemned to perpe¬ 
tual sterility. 

Such, upon these arid rocks, i^ the develppnient of veg^tidn, 
begun by simple byssi, and some lichens, propagated by tufts 
of mosses, augmented by herbaceous plants. Th^r accumulat¬ 
ed remains have formed this vegetable mould, now sufficiently 
thick that the most vigorous trees may drive their roots into it. 

• Following in this manner the progress of vegetation, we have 
convinced ourselves, that vegetable earth is nothing else than 
tlic result of the annual decom})ositi()n of vegetables, and that 
without them it could not have existed ; that nature alone, and 
not human industry, could have deposited it upon the roett, or 
the old w^all where we have observed it, and where its formation 
is in a manner executed under our c}cs. 

We shall not yet leave those forests, whose establishment we 
have followed, from the luimhie grass or the creeping mctss, to 
the production of the largest vegetables. What an abundance 
of earth is furnished every ytar, by the fall of their leaves, and 
the other remains of vegetation ! It is from this vast magazine, 
incessantly renewed, that nature derives the sid)btances necessary 
for fertilizing the plains and valleys. To trans|)ort these mate¬ 
rials, she makes use of tlie vehicle of water, of those tempestu¬ 
ous rains which piecipitatc themselves in torrents, or descend in 
sheets from the summits vif the mountains into the- deepest val¬ 
leys. These waters carry with them the spoils of vegetation, 
and cover with them the plains which arc frequently sterile, cre- 
taceons, sandy, or stony ; their fertilization, without this mentis, 
might have cost Nature ages of labour. 

But the plants which lay the foundations of vegetation upon 
the HK'ks, being destitute of roots, could not e.vist upon arid and 
mobile sand, to fix the mobijity of which, another order of vege¬ 
tables is required ; this als6 been produced. In place of 
byssi and lichens, which require a fixed and solid base, we find, 
as the first plants, several species of..graminem'^d cyperacea?, 
whose filiform and cospitose rooi| arc in^|4rlaced with one another, 
bury themselves in the sand, bind it together, mingle their re¬ 
mains with* it, and render it adapted for the reception of vegeta- 

9 
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Lies suiliblc to the temperature of the locdlilich, piwidetl they 
be frequently watered by rain. 

_ ^ circumstances which sid . 'ct sand to the jtower of vege¬ 
tation do not everywliore exist; there are even vast countries 
where the easth appears condemned to present to its inhabitants 
nothing but dry and burnt surface. Such are those immense 
plains of Africa, those dreadful tle.serls, the countries of silence 
and of death, which man traverses only with fear, but which Na¬ 
ture may jet, hy means of certain local cireumstanct.s, bring to 
a state of hfie, as she has done in many other places. The most 
efficacious, in fact the only means of doing this, is the picsenee 
of water. Wc already know', that several great rivers cairy 
their waters through them, such as the Nile in Egypt, and the 
Niger in a part of tlie Sah.rra. The springs wliich feed them, 
enlarged by the rains, occasion, every year, considerable over- 
llowings. IMiese superabimdant veaters deposit, uj)ou the lands 
which have been inundated by them, a mud which, by being 
mingled with sand, acquires a great degree of fertility ; in other 
places they form seas, lakes, and pools, which carry the print^- 
ples of life into those countries of death. 

A new order of plants meets ns upon the edges, and at the 
surface of these lakes. We can easily imagine, that ihftse which 
have established vegetation upon the sandy or .stony soils could 
not here fulfil the same object, and we shall see this all-powerful 
Nature overcoming with time, the obstacles which opjxise them¬ 
selves to its operation. W'licn tile waters have covered a [liece 
of ground, plants .almost immediately begin to ajipear; they are 
more or less abundant, according to cireum.stances If these 
waters are running like those' of rivers, or agitcited like those of 
great lakes, vegetation only exists upon their edges ; hut if they 
be tranquil, stagnant, and of little depth, plants grow in them 
more nur^erously, and with mo^ rapidity ; they at first cover 
the surface of the waters, and occupy, from the simplicity of 
their orgonisataon, the same order as thoac which grow upon 
rocks; they are merely very delicate, interwoven filaments, with¬ 
out roots, and without apparent fructification They precede 
the grovvth of more perfect vegetables, and prcpHi-e the soil 
which is to receive them,—an operation which we may equal¬ 
ly observe without leaving our houses. If vve c^ftiminc neglect- 
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(■(J or abandoned basins of water, we find them covered with 
a greenish scum, which, for a long time, was considered as con¬ 
sisting of impurities thrown out to the surface of the water, but 
which, if observed with more attention, we shall easily be con¬ 
vinced, belongs to the vegetable kingdom. The substances of 
which this scum consists are designated by llu* names ol" confervfc 
aiul Injssi. Duckweeds (lenin:r) and callitriehes accompany or 
succeed them. These plants, which are destitute of roots, form, 
by their interlacement, a sort of floating swhrd, the remains of 
which are precipitated to tiie bottom of the water, and consti¬ 
tute the soil destined to receive plants of a superior rank. Af¬ 
ter this })(/tamogetons, ebara-, and myriophylla lino the inte¬ 
rior of basins and lakes, extend themselves into imadows con¬ 
stantly covered with water, and reserved for the nourishment of 
a great miinher of atpiatic animals 

In proportion as the bottom is raised, more \igi)rous species 
appear above the water, and develop!* those beautiful corollas, 
the brilliancy of wliieli \ies willi that of the flowers of our gar¬ 
dens. The li<[uid plain is converted into a parterre embellish¬ 
ed with tufts of floating ranunciili, naiads, hydrocharides, val- 
lisneria*, surmounted by the ample caliees of silver, gold or 
azure cif the nelumhos, and nuj»hars, with broad and varnishetl 
leaves, while tlic sagitturia*, flowering jmiei, menyanthc.scs, hut- 
tonia^. Sic. form upon their edges an eh'gant and varied border, 
to which are joined beautiful veronica’, oenantlia', jibyllandrae, 
surmounted by saliearia’, bidentes, eiipatoria*, Kc. 

Thus the waters, as well as the bare and stony part of the 
globe, are peopled with vegetables, which eon\ert into marshes 
those licpiid plains upon which have formerly floated the barks 
of fishermen. These waters gain in surface what they lose in 
depth, and carry fertility to all the surrounding grounds. In 
proportion as they are lowered, w'c see beginning to grow those 
species which in some measure hold an intermediate ^lacc be¬ 
tween aquatic and terrestrial plants, such as graminca?, 

ree<ls, poas, carices, scirpi, rushes, t^phae, &c., but'no plant con¬ 
tributes more to the conversion of these marshes into pasture 
grounds, than the prevalence of certain species of mosses, espe¬ 
cially sphagna, which rise in yearly layers above one another, 
and daily inocase in thickness as well as in extent. If lljiesi 
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waters, al>sorbed by the }X)wct of vegetation, arc not fed by 
Springs in proportion to their loss, this marshy soil will by de¬ 
grees be drietl up, and will be r wered in time with fertile mea¬ 
dows and trees of all sorts, and will then be fit for cultivation. 

What I have here said with respect to the gradual progresi 
of vegetation is in no degree conjectural: we find its proof at 
almost every step, as well in the bosom of the earth as at its sur¬ 
face, especially in soil wliich has not been overturned by recent 
revolutions. In how many places do we not meet, beneath the 
bed of vegetable or argillact'ous earth, ancient peat-bogs ex¬ 
tended over strata of sand or heaps of rolled stones; an evidi'ivt 
proof that this soil has formerly been traversed by the waters (if 
rivers, or occu[)ied by tliose of lakes. The vast marshes of the 
Somme furnish us with one cxamj)le among a thousand. The 
soil is often covered, as M. Girard has observed, with a layer 
of earth adapted for vegetation, about two feet in its greatest 
thickness; the height of the bed of peat on which it rests is from 
six to teti feet thick between Amiens and Peetjuigny; it incteas¬ 
es to thirty feet opposite the villages of L’Etoile and Lmig, be- 
vond Avhich it gradually diminishes. The low part of the city 
of Amiens, according to the observations o( M. Sellier, Is built 
upon a bed of peat, which is sometimes more than twelve feet 
thick; it rests upon a bed of marl, which is itself supported by 
a bed of .sand and pebbles, mixed with marine shells. This vast 
J'ormation has therefore been long occupied by great lakes, as is 
proved by the di.scovery which has been made of several boats 
and Roman arms preserved in the peat at different depths. 

We are not jKjrmittcd to follow the establishment of vege¬ 
tation in the depths of the ocean ; but if marine plants, like 
land or fiesh-waler ones, required to be implanted in an earthy 
or muddy soil, we should scarcely conceive how they could re¬ 
sist the destructive action of those roaring waves which inces¬ 
santly overturn and drive belbre them every obstacle that comes 
in their way, svyeejis the bottom of the seas, and heaps upon the 
shores the debris of rocks. To struggle with impediments so 
powerful, marine plants would reejuire a pcxuliar mode of ex- 
isteiK^ : nature has,therefore awarded them a more,solid base 
than that of a mobile sand, continually tos.sod alxmt by the im- 
I’ctuous movc’incnts of th(' waters ; it has fixed their alxxlc 
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upon the hardest bodies, upon stones and rocks, to which they 
adhere by a base of great tenacity, or rather are crataped • by 
means of a sort of branched claw, very different front, a foot^ 
although having its appearance. These claws are not destined 
to draw from a soil which thc^ cannot penetrate, alimentary 
juices whicli are to be carried to the upper parts of these vege¬ 
tables ; for these parts, being entirely immersed in the same me¬ 
dium, equally absorb, by the whole of their surface, the princi¬ 
ples of their nutrition, and we have not as yet been able to dis¬ 
cover the ascent of any liquid, such as sap, ^c. Marine pl^ntiS* 
have, besides a foliage which is plane or divided into filaments, of 
a pliant u-xtiire, a coriaceous or membranaceous structuf^, sus¬ 
ceptible of accommodating itself to all the motions of the water 
in which it is immersed, without receiving any injury. 

Although their mode of fructilicatioii is still little kuQwn, it 
appears that their seeds, or what they have in pl^ce of them, are 
very glutinous ; that .they attach themselves indiffereqtly to oU 
solid bodies, and cover the rocks with a ve^tation equrflly 
abundant, and not less agreeable than that of the swards which 
carpet our mountains. It is true they do not expand brilliant 
corollse, nor fill the air with their perfumes, but they often pre¬ 
sent, in the form, variety and mixture of the cClours of their 
foliage, an aspect not less seducing. 

It would bo difficult td say what are the circumstances fa¬ 
vourable or hurtful to their multiplication j but if we examine 
the rocks which it is permitted us to approaehj we shall find 
them covered with a rich vegetation. It is to be supposed that 
these plants, allhofiigh placed, in the same general medium, are, 
equally with terrestrial plants, subjected to thc^ iQ.flluence of lo-‘ 
culities, depths and tempes^ature, since there are some which on¬ 
ly shew themselves iti certaim seas, which are met with, Ibr int 
stance in the Atlantic, while jhey ard npt to ^ seen in M^i- 
terranean, which occur in the Indian Ocean, while .they are 
nied to the frozen seas of the nortb,>^c. Other^ grow at'sfibh' 
depths that w'e are only acquainted by means of.their 

fragments. v* ^ ^ 

1 shall not follow further in lier ^eat wQrks, Nature inces., 
santly occupied in laying everywhere the'foundations of vegeta¬ 
tion. What I have said will suffice to present an idea of aU the 
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resource? wHich she»em|)loyS to overcome obstacles, and diffuse 
motion and life throughout We haVe followed her in the 
plmns, upon the mountains, it' the mbving sands, and in the 
very bosom'of the waters. If we now descend into the cavities 
where the light never penetrates, we^shall there find peculiar 
plants, destined to dwell in darkness, such as certtun species of 
•rhizomorpha?, byssi, &c. In short there arc no substances, 
whether contained in the open air, or in the waters, laid open 
to the light, or concealed in the most obscure recesses, exposed 
to humidity or to dryness, which arc not occuj)icd by ])Iants 
adapted for’these different localities. The moulds attack all our 
alirafentarv provisions, when they are left undisturbcnl and kept 
in damp places ; numerous fungi, enormous boleti, grow in the 
shade uppn plants in a state of putrefaction ; lichens and mosses 
penetrate the wrinkled bark of trees ; a multitude of animals of 
a Very inferior order, such as larvix* of insects, worms, niollusca, 
whether naked or testaceous, Crustacea, arachnidjc, establish 
their abode in the midst of this growing vegetation; they de¬ 
posit their offspring there, live in abundance, like our herds in 
the pastures, enjoy the coolness and the shade, like the great 
animals in their forests. In this manner is ])iopagatcd tlie su¬ 
blime work of creation in those organic beings which contribute, 
during their life, by their secretions, and after their death by 
their spoils, to the augmentation of vegetable earth, and of many 
other inorganic substances. 


Observatiotta inad4 during a Visit t& Madeira^ and p, Residence 
in the denary Island?.. By Baron Leopold Von 'Buck. 
(Continued from/ormer volume, 380.) 


1 1 


At this we were tnueb surpri^. We did not imagine we 
had climbed to su^ih a hejght, and we thought that it was 
impo^ble to ascend so high in Madeira. The accounts of the 
hei^t of Picp RuiVo, which is by far the highest mountain 
on ‘ the island, stood 'ifef below our calculation of the height 
of Toringas. Dr Thomas Heberden (a brother of Dr William 
Heberden, to whom ‘we are indebted for the remarkable obser- 
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nations upon the increasin'^ quantity of rain accuihulalcd near 
the surface, in other respects an accurate individual) mentions that 
lie, by barometrical observations, according to Ue Luc’s formula, 
had calculated the height of Pica Ruivo at 4825 French feet. 
The barometer was not observed by himself, however, but by 
some Plnglish travellers, whom he does not name. He does 
not give the barometrical height, but merely the residt, 

Trans. Iv. 126). This measurement may, therefore, be con¬ 
sidered .somewhat doubtful. 'I’wo later observers, instead of re¬ 
moving this doubt, have only increased it. The celebrated 
Captain Sabine .saw the barometer on the summit of Pico Ruivo 
on 13th .lune 1822, 23"^ In., 4.54 Lin. par. therm. P.8 R : In 
P’linchal 7^ feet above the sea, 28.6,-33,-13.1; Avhich gives the 
mountain an elevation of 5011 P’rench feel. 

Bowdlch had ascended the mountain about the same time, 
and had seen the barometer at a height of 22° In., 10°.7 Lin. j)ar 
therm., 7’.5 R : In the house of the Consul Veitch, at Funchal, 
28.—5,6,—16.4. This house lies 115 leet above the sea; the top 
of the mountain is therefore 5788 French feet, 304 feet more 
than Cima do Toringa, according to one account, {Jameson's 
Edtn. Journal, xviii. 317.) There can be no doubt of the 
greater height of Pico Ruivo ; and there being little probability 
of error in the continued series of our ob.servations, I consider 
that Bowdlch’s measurement, contained in his letter to Jameson, 
is to be preferred. 

Towards the evening of Tuesday 2d May, wc left Funchal 
and Madeira. The wind carried ns tediously along. The cap¬ 
tain, however, on the 4th, told us that he saw the Peak. He 
saw it with a seaman’s eye from the tint of the atmosphere 
above it. It was not visible to us; but early on the 5th, Te- 
nerifte was completely spread out before us. At the distance 
of about twenty-sevet miles, the Peak rose above the clouds, 

1 ast and majestic; and the snow was seen lying upon its decli- 
\ity, and descending almost to the woods; while the people 
were busily engaged with the wheat harvest, pn the gently 
sloping shore of Tacaronte. At length Orotava appeared be¬ 
neath the douds of the Peak, as Frascati docs from Rome, and 
ti distinct stream of lava stretching from the Peak towards the 
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harbour, could be seen by the eye, among plants and layers of 
Avhite pumice. 

On 6th May, at 10 a. m., we 1 nded at Puerto Orotava. To 
render our stay on this island eve) worthy of remembrance, it 
was scarcely necessary to be admitted to the hospitality of 
(Parry and Bruce), one ol’ the most intelligent, amiable, and po¬ 
lite families in the towm. When evening recalled us from our 
excursions in the neighbourhood, we hastened home, to h'nd 
there united every thing that genius, intelligence, hue feeling, 
and Spanish warmth of temperament, could produce. Having 
thus explored the Avoods aliove Villa Orotava, the rocks of St 
[Tr.sula, Ilia Lejo, l.a Rambla, the environs of Garachico and 
Icotl, we at length, on the IStli May, undertook to ascend the 
Peak. 

Being tolerably iiiliiiiatc with the works ol' other travellers, 
we dill not stop by the way to discover new phenonienn unob¬ 
served by others, but to discover some traces of what we found 
related in these old accounts. We hence expcctetl, after leav¬ 
ing the beautiful clicsiiut wood above Villa (Jrotava, to meet 
Avith the woods of pines, Avhich Humboldt supjxiscd were cer¬ 
tainly a new species, bitberto undcscribed, (Bel i. 186.) We 
saAv only tlie celebrated /^ino del Dornujito, the only one that ap¬ 
peared the whole way. Still it is certain, that (heir way to llie 
foot of the peak was through a thick wood of trees of this 
flescription. This Avas the case at the bi'ginriiiig of the last 
century ; and according to the observation of Kdt'iis and P. 
Feuille, the ascent in this wood, through pine trees of strik¬ 
ing shape and size, was divided into several sections, the 
Pino de la Caravela^ and higher, the Pino de la Merienda. 
'I’hcse the destructive axe has not spared; and the Pino del 
Dornujito^ the only one the whole way up, owes its preservation 
solely to the s[)ring Avhich it oAcrshadows. At present there is 
no trace of the pine-trees, and the ground is covered with sn)alJ 
bushes of heatU and plants of fern. At present, we meet with 
no object, which, like a pillar, could point out the path ; and 
Ave perceive, with surprise, that we have spent a number of 
hours in climbing from the chesnuts to Portillo, by avoad over 
Avhich Ave do not apf^ear to make the least progress, by reason of 
the iiniforniity of the oh)cct> around it. 
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It is otlicrwise, when Ave actually arri\c at the foot of the 
Peak, through the defiles of Portillo. Here we felt as if again 
placed amidst the sublime .stillness and solitude of the glaciers 
of the Alps, and, as in the Alpine glaciers, the traveller, in Avan- 
dering over the boundIc.ss and gently rising acclivities of punuci?^ 
becomes bewildered. AVhat seemed mere blocks at a distance, 
became rocks when we approached them ; and crater hills Avere 
transformed into imyjosing mountains. No scale of the plain 
could yet be applied. The mass of the peak stood still higher 
above this level than avc had yet seen it; and black streams of 
glass descended from the sumnnt like ribbands upon the decli¬ 
vity Continuall)^ occupied Avith the vast spectacle, we were not 
sensible that avc were obliged, to tnivel three hours longer to 
reach the margin of the stream of lava. Some of the large 
blocks that compose.this margin, are so throAvn together as to 
form benches and apartments of a rude description, amtmg 
Avhich people commonly Avait till the folloAving morning, before 
they prosecute their journey farther. It is the lower Kstancia 
de los Ingleses. 

'riie ascent from this is difficult ; and still more so, Avhen, at 
an additional elevation of 2000 feet, avo must actually cross a 
black sharp field of glass ; although it is never to be compared 
to the labour of climbing to some of the summits of the Alps. 
Upwards, above Cueva del Hielo, about 10,300 feet above the 
sea, AVC observed the first flakes of snow upon the declivity. 
They were but small; and in our farther approach toAvards the 
summit, we saw no more of them. Bewildered in looking upon 
the boundless prospect, which astonishes, rather than delights or 
elov'ates, because the imagination, unsatisfied with the surround¬ 
ing shapeless horizon, looks back on it with horror; wc had 
l)een already some hours upon the margin, and in the interior 
of the crater, Avhen Jtrs Hammond, a Scotch lady, with her 
company, appeared above, the first female, Avho, in the memory 
of the inhabitants, ever ascended the peak. They went round 
the Avholc crater, and likewise round that side towards Chaliorro, 
which is so seldom visited; and although the sharp obsidian 
cut their shoes and feet in a dreadful manner, they did not hesi¬ 
tate to visit along Avith us the natural ice-pits between tlie 
blocks of obsidian and the Cueva del Hielo, which, during the 
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whole summer, supplies the towns Sia ('ruiJ, Oiotava, and La¬ 
guna with ice, which to them is a necessary of life. In the af¬ 
ternoon, we hastened down the declivity, to reach Orotava be¬ 
fore dark. The guides and nuile-duvers sung strophes of alter¬ 
nate rhyme upon the adventures of the day, beat time with 
slicks ujKin a cane; ani^ to mark the rhythm, kept a leaden 
bullet rolling in a wine-glass. At eight in the evening, we 
once more readied Orotava. 

On the 27th IVIay, we again began our ascent towards the 
peak'; but missing the way, after arriving at the plain of the 
Retama, we went round the circuit of the peak, beneath the per¬ 
pendicular rocks ol‘ which it is composed, sjicnt a few hours 
iimrc in a deep gulf in wliich these retama bushes (Spartium 
nubigenum) blossom magnificently in countless numbers, 
climbed the rocks at the Pass of Guavara, and at dark arrived 
at the village of Chasna, which stands at the height of 4013 
feet upon the southern declivity of the island. At this place, 
wc, for the first time, passed through a wood of lofty <^anary 
pines (Pinus canariensis). Wc also observed it to be inoi*e ex¬ 
tensive than when we, on anotltcr morning, had ascended to an 
agreeable but weak acid mineral spring, which is the only one 
upon the island, and which .issues forth from rocks of while 
tufFa. Chasna itself, by far the highest village on the island, 
was very pleasantly surrounded with a great abundance of pear 
and plum trees, and with almond-trees, growing on the neigh¬ 
bouring heights. Here w'e might almost have expected mea¬ 
dows and European plants. In the evening, wc reached Chiu- 
ania, lying far below ; and were there received with {lolite cor¬ 
diality by Teniente Don Antonio Gonsidez. He conducted u« 
in a westerly direction to a defile very steep on all sides, and at 
no great distance, in which were many Giianelics caves among 
the high volcanic rocks, that were inaccessible without a ladder. 
Hones of mummies, thrown forth and destroyed, were lying like 
little hillocks upon the ground. We stopped in Rio; on the 
following day visited the Barancos of the ncighlxiurhood, las 
Virgas and Granadilla, afid teturiied in the evening to Chinama. 

Here Don Antonio first let us taste the honey which the beds 
upon the Peak prepare from the retama. Every tillage in 
the neighbourhood, Chasna, Chinama, Granadilla, and Rio, in 
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tlie moniii of May, carry their bee-liivcs, which arc hollow stems 
of the dragon-tree, to the circus of the peak, and place them in 
the crevices of the rocks. Millions of bees then swarm around 
the large and fragrant wliite bushes of (Spartium nubigenum') 
the white retama, and very soon fill their hive. The honey 
is taken from them twice every summer, always in great abun,^ 
dance, and neither Hymettus nor Chamouny have ever pro¬ 
duced any thing equal to it;—it is so pure and transparent, and 
the taste so aromatic and delicious. Whoever, indeed, would 
import this bush to the bees of Europe, would deserve as well 
of his countrymen, as he who Introduced the vine and fruit- 
trees, And that would be by no means difllcult, for spar- 
tium grows }KTfcctly well here, wheiv snow lies almost continually 
from December till the middle of A[)ril, and even where the low¬ 
ness of the tempcratui'c checks the vegetation of every kind of 
tree. It might thrive extremely well in the interior of Norway, 
where the summer is A^arni and dry; and equally upon heaths 
in Austria and Poland. But no one has hitherto been success¬ 


ful in rearing it in Europe; and every thing that has been sfiid 
of its flourishing in botanical gardens is erroneous. 

On Wednesday Slst May, wc descended to the sca-eoast, to 
I’uerlo de los Christiaiios, one of the best liarhuurs, and the 
southernmost part of the island. It was far from agreeable, liow- 
ever. The drought wa-^ dreadful. For miles round, not a 
single liabitalion was to bo seen, only one house upon Puerto 
for shi])s, which, during sunimer, carry wlieat froni Santa Cru/ 
for the villages upon the height. Ujjon the white far-shining 
surface of the layers of pumice, not a single j)article of soil is 
to be found, and everv hush that grows on it is small-leaved .and 
jrcy, or entirely Icaflo.ss, and covered with long j^rickles. The 
fantastic Eiqihoyhia canarunsis creeps along the surface, in 
the most whimsical forms, and Plocama pcndtda droops its thiii 
branches, like the coping willow. Not a drop of water is to 
be scon in the whole neighbourhood. In such a place, the soul 
is seized with an indescrll)ablc feeling of depression, and we 
gladly and hastily ascended from the desert to Adexe. A long 
vista of blooming agave, upon both sides of the ro£^d, led us 
to this friendly spot. We thence proceeded through a long 
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iDw of houses to the large castles of the Marquis de Adoxe, Condc 
de Pomera, Don Antonio de Hcrreia, and then to the hospitable 
abode of the Governor Don Haltasar Bal (’a/ar. 


The Baranco above Adoxe was well deserving of our stay- 
The largest stream in the island runs in it, branches off in va¬ 
rious directions through innumerable gardens and plantations, 
and carries along with it every thing that, in such a climate, has 
power to refresh and (juicken vegetatit)n. For we found among 

the ravines, where the rocks, apj)roachijig near to one ano- 

• 

ther, hang over, .and freijuently a[)jK‘ar to close, almost ev«ry 
plant that wx* had not before discovered, and jilso many withered 
and decayed, which might certainly at one time have Ix'cn re¬ 
cognized .ns new species. This Baranco del Infierno is equally 
calculated to interest the botanist and the geologist, f(»r, besides 
their splendid vegetable clothing, the rocks being rent asunder 
to a depth greater than in any other plaic, leave room for exa¬ 
mining the interior of the Peak. 

Adexe lies upon rocks 92>3 feet above tlie .sea. We descended 
upon soft layers of tuffa, where small bushe.s o( Justldahijssopi- 
cistu.'i, conpza, arthnesia, thymits and lavender, afford 
rich and excellent pasture for the goats that feed there. At no 
great distance from tme anollier stood little well built goat farms. 
The milk of those animals was as refreshing to us, jis it was 
wholesome and agreeable. F'.ach goat yields the astonishing 
(juantity of one and a half quarts daily, and even more. It is as 
rlcli as the milk of the rein-deer, and entirely jmre and free from 


flavour. Such delicious milk we could never (li.scover to l>e the 


milk of the goat, w'hich, among the mountains of the north, is hold 
in so little estimatidn. There the gtiats do not feed on leaves of 
justicia, c'lstns, and lavender. Truly the goat of this island itself 
is a quite different animal. For .agility .and elegance, it may he 
compared with* the gazelle. The short smooth horns fall hack 
from the forehc.ad, aiul the black hair is not wiry and rough, 
but smooth and fine, and glancing like ebony. It is certainly a 
different species. No other kind of milk is made use of in the 
whole of Tcneriffe. It fe also probably much superior to what 
cow’s milk avould be here; hence the rca.scn wity thgre is not 
jierhaps a single cow to lx: found on the whole Island. The 



80 liaroii Von Buch’s Observations on Madeira 

fresFi cheese-made from this goat’s milk is eq^al in iSxcellelrttfe to 
the serac of Switzerland. 

We descended the declivity of Chahorfa, dvet a wide and de» 
solate held df lava, oh which ihe poor villages Gukr, Cbio, and 
Atguaio, are hut miserably supported, into the valle]^ 6f St Jago, 
whicli joins the north and west sides of the island. Sraitlp-at 
length found the beautiful Ewplioriia atfo-jAirpurea, in tall beau¬ 
tiful bushes, a species which was first discovered and.<described 
by Broussonet. 'We would cheerfully have examined the^'nu- 
meiroUs liillsof volcanic ashes upon tlie height, from which so vast 
a mass of lava has flowed down through the valley to the Sea J blit 
a dense fog and rain prevented us. W*e took a full half hour in 
crossing the great stream of lava, which in 1705 destroyed Gariu 
chica The road led ns, with a rapid descent, to Tend los Vi¬ 
nos, a place surrounded with verdure, beautiful, extensive, and 
opulent. It is one of the most famous wine districts. The 
harbour of Garachico, before the lava destroyed it, was indebt¬ 
ed for its principal trade to Icod, whose malmsey was celebrated 
and in demand a hundred years ago. It is stilf the same, and 
is shipped at Orotava for Englat^d. 

A vast extent of obsidian, flowing from the Peak, and cx^. 
tending miles in breadth, has filled up the Baraneos, and levelled 
the declivity. The pines of Piuar, from the pine-woods above, 
descend along with these atreanis; and some trees of that kind 
are found near the sea-coast. This is remarkable; for, in such 
an extension of zone of temperature, no other kind of pine re¬ 
sembles that beautiful tree. Par up on the Peak, it gi’ows to 
perfection in a climate which can be compared only with that of 
Norway; while, on the sea-coast belov^, it thfives in the climate 
of Mogador and Morocco. Its form in the ^ttcr situation is 
somewhat different and 'singular. The PinO SaiitOt a single 
tree between Ic<id and Guanches, with a figure of the Virgin 
.Mary, is, by reason of tjiis figure, visible to a great distance. 
The benches do not rise high, but spread out to a great ex¬ 
tent, lind' occupy a large space. Cones of one and a*nalf and 
even of two feet long, are observed hanging from them, artd fii 
gteat abundance, drooping towards the ground like in<])m^ 
h^ds, with long hair dOscendiog firom the crowm^ Abbvei 
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Piuas^ the cones arc shorter; and farther up on the Peak, they 
are scarcely equal in length to the pines of Germany. In that 
situation, they also lose tlieir singular appearance. 

On the 4lh June, we were in Puerto Orotava again. 

On Monday, the 12tli June, we repaired to Laguna. We 
came here into an cntircl new world. The rich cultivated dc- 
clivity on w Inch tlio streets iiro built, every wliere rcealled to our 
i-ecollection the soutliern situation. St Ursula is entirely sur¬ 
rounded with })alnis, and Taearontc is concealed among vine¬ 
yards. Upon the high lying plains of Laguna, wo enter into 
fog and cIoiuL, tliat ascend daily from the sea. ('orn-fields 
itretch along the flat hills, as m Thuringia ; but neither orchards 
nor vineyards, and hut few palms, arc t(» he seen. Laguna is 
the j)rincipal i)lace of the country. It is extensive and Ix^auti- 
ful; and the residence of most of the landed proprietors, of 
JMartjuises and (\mnt.'-., who arc chiefly descended from the an¬ 
cient tonquistadores. We took posscs.sion of a large uncx^cu- 
pied house, with numerous balconies and windows, like an old 
ea.stle. At the windows, Smith made a discovery that ho did 
not anticipate, fiom so many travelling botanists having be¬ 
fore climbed from Sta Cruz to Laguna. Evc'ry botanist, and 
every traveller, visiting Laguna for the lirst lime, has been 
struck with the singular appearance of the town; for, all the 
roofs iK'ing closely covered with bushes of Sempervivum, have 
the ajjpearance of hanging woods. Wlio would think that this 
plant, which has so much and so fretjuenlly excited attention, 
has never been examined, far less described. Very diflerent 
from the Sempervivum canariense, for which it has been com¬ 
monly taken. Smith thought himself fully entitled to conidder it 
a new species, and to call it Sempervivum urbicum, after the 
singular place where it chiefly abounds. The heated air on the 
sea-coast rises, towards mid-day, on both sides, diffuses itself 
over the plains of Laguna, and cools there to the point of con¬ 
densation of the vapour that rises with it from the sea, and thus 
thick fc^ is fornled. Moisture, heat, and shelter from the too 
powerful rays of the sun, the chief promoters of the growth of 
Sempervivum, act with combincjl influence on the roofs of 
Laguna; and to these causes does the town owe the peculiarity 
which it shares with no other place in the Canary Islands, of 
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having it$ vzdls covered and ornamented ia so remarkably a 
manner. But why these fogs surround Laguna more than the 
other parts of the neighbouring plain, is oW^ing to the town's be¬ 
ing situated ^exactly in the place where we again be^n to de¬ 
scend towards the south coast. When the north-east summer 
trade wind passes Laguna, it is turned to the north-west by the 
mountains. On the contrary, the sea-breeze below, blows dur¬ 
ing the day from the south. The air, on both sides, meets ex¬ 
actly where the town lies, and the decrease of heat is accordingly 
greater. Above, a little wiiy down the declivity, stands a wind¬ 
mill, whose wings are continually turned towards the north-west. 
Below, half way to Sta Cruz, at an elevation of about 900 feet, 
stands another wind-mill, with its wings continually presented 
to the south ; for the sea breeze ri-ses to this height; and both 
mills are commonly in motion at the same time. 

These fogs, and the beautiful springs which they produce, 
have a powerful influence on the vegetation of the hills. Lovelier 
trees than thoie in the splendid wood of Obispo, to the east of 
Laguna, were never seen; and here is found every tree that the 
woody region of the island produces. There is a glorious place 
at the Aqua de la mercede in the middle of the wood. Laurels 
of inaccessible height form a close and lofty arch above the 
source of these bright and translucent springs that run along 
tlie jdains like copious rivuleU. The elegant leaves and flowers 
of the Cinereria popuiifolia rankle so luxuriantly and delusively 
above the soil, that they must be narrowly inspected before we 
are convinced that they are not young copses of black populars. 

Benches are placed around; and here we almost continually 
meet with company &om Laguna, aipusing themselves in the 
refreshing coolness of the place. This wood, the Barancos, the 
rocks on the height towards Punta di Naga, Tagauana curiously 
concealed among tl^ clifif, Tegueste and Tacaronte, detained us 
for a loi^ time in tnie neighbourhood. We abandoned our 
W® habitation in Lagup^, not without regret; and, 

on the^h ^One, went down to Sta Cru*.. Social life had its 
attractions also. M. Le Gros (Humboldt, Rel. i. 113), had in¬ 
stituted a sdxool of arts, wlikh had contributed much Jto the dif* 
fi^Qn of taste among the inhal;^taiits; and we fliand him 
some thirty scholars, who were Rawing from life, Hr Lavionc 
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possessed a oonsi^rable coUectiou of cxcellont philosophical 
strumento ; and that modest individual was acquainted 
their practical application, and discoursed intelligently upon 
them. The Marquis di Nava united literature with numerous 
scientific acquirements, and his library would do honour to any 
tbwn. The judge of the tribunal Don Nicolas do las 'I^orres 
was practically acquainted with every department of physical 
science, and very industriously collected every observation rela¬ 
tive to it. We felt equal interest in the amiable family Cana- 
tlu>, and in many others. 

At the advanced season of the year, Sta Cruz could scarcely 
offer any thing to the botanist which he had not seen before, 
and to greater advantage. Our meeting with Don Francisca 
Escolar was greatly in our favour, however. He had examined 
all the islands goognostically, and had made elegant, accurate, 
and spiritetl observations up<'n the whole of them. His collec¬ 
tions and his inforni.ition form an important part of the know¬ 
ledge we obtained oi tliesc islands. 

A large boat comes from Gran Canaria to Sta Cruz, two or 
three times a week, with fruit and cattle. This is the most 
common communication between the two islands. We went on 
board one of these boats, on the 26th June, at 5 o’clock in the 
evening. We were letl to expect that we would reach Canaria 
on the following morning; but the winds between the idands 
were two weak and variable. It was 4 r. before we could 
land on the coast, in the lonely and desolate creek De la Sardi¬ 
nia. Galdas, the nearest place, lay at the distance of a league, 
upon a flat hill of tuff. We were well received by the inhabi¬ 
tants of that place, and in a particularly hospitable maiuier by 
Don Joaquim, an old, wealthy, good-natured, benevolent mai^. 

Upon the following day, a journey of about six leagues to 
Las Palmas, the chief town, was well calculated to make us sA- 
quainted with the peculiar character of this island. It was no 
kmger Teneriff^ The features of Africa, and of eastern coun- 
tlies, were every where presented to us. The villages were sur- 
itttmded with palms, Uiat a|^ar to grow extremely well. Water 
runs m every direction; the lowlands are coveredL with rich 
l^mtations of Indian com. We went through many valleys, 
the Valley of Moja and that 1)f Teror, which are. very conspi- 
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cuous for their verdure and their stately })alnis; anti when we 
descend into the valley to I’alrjias, the first houses and streets 
resemble those of Tiinis and Algiers. The long, parched de¬ 
clivity of the mounlaiii of St Nicolas stretthes out along the 
side ; and, under i*, the inhabitants live in.cellar.s and caverns ; 
a street of sw.illovv.s’ nests. Next rise iiouses like walls, without 
roof or window ; then lofty and spacious Iniildings. Every 
hou.se in Sta Cruz itself, uprm TencrifFe, had a roof, and above 
it a Imlcony. l''v'.Ty thing here is ilat; every thisig is divided 
by horizontal lines, which are but littli' relicvtHl from the bare 
white back-ground of the hills. Ealnis shoot up on all sides, 
and inanv other trees that bear no resemblance to those of l£u- 
rope, such as tain.arimls, and Carica papaia, in great abundance. 
But every thing is Spanish ; m* oriental forms are met with in 
the stn-ets. 

Las I’ahuas, a U*wii of greater magnitude than Orotava m 
.Sta (h'liz, is almost as large as laiguna, and contains 809C inha- 
hitants. Like Seville, it is divided into two very unequal jiarts, 
by the eojnous rivulet Guinegada. In the le.sser division, l)e la 
Vcgucta, stands the hcautlful and hand.somc cathedral (Justicia), 
the court-hoii.se, the palace of (he bishop, likewise all the houses 
of the canons, and their familie.s, and of the (Majoratsherren) on 
the island. Hence the sable robes and the roof-like hats of the 


priests are by far the most numerous here. The tradesmen and 
the merchants live in La Triana, the greater division, and all 
the? merchants’ shops arc in the same quarter. Between those 
two divisions, like an island, stand the two nunneries of the 
Clara sind S. Beniando, and a monastery of Franciscans. Upon 
the top of the mountain rises the solitary Gastello del Rey, 
which, by means of a wall on a' steep precipice towards the sea, 
joins with the little Gastello de Casa Mata, which again is con¬ 
nected with the Cas^ollo de Sta Anna, immediately on the sea¬ 
shore. 


The Bishop shares the landed revenue wit!) the king and the 
chapter, and his own income is estimated at 100,000 piastres. 
Hu is also understood to he the prime mover of all the affairs of 
the islacid. All who aim at spritual promotion im the islanfl 
flock to him ; and his palace is surrounded by the ^tablishments 
in which the youth destined to clerical offices are trained and 
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'educated. Hence, whatever relates to the Btshop is the chief 
concern of the inhabitants. Tliey trouble themselves but little 
about what is going on in Europe, '’ud even in Spain itself, and 
for the most part know but little about it. With them, the bat¬ 
tle of Waterloo, even at the moment of receiving the first intel¬ 
ligence, had but a kind of historical interest, such as a battle, 
that decided llie fate of the bovereignty of China or Bucharest 
over the plains of Asia, would have among ourselves. 

The Bishop, Don Nicholas de Berdugo, received u.s in a 
friendly manner, and assured us of his substantial protection 
during our stay on the island. He sent his body physician Don 
Juan Bandini Gatti along with us, and, in him, furnished us with 
one of the most agi'eeable and instructive companions we could 
have wished Dr Bandini, many years ago, in confidential inti¬ 
macy with the very deserving Viera, had followed him as suc¬ 
cessor. His very judicious collcclioiis comprchcndetl every thing 
on the island that was useful or interesting; and his nianuscri])ts 
contained many remarkable observations upon numerous natural 
phenomena. Such knowledge was not confined to himself alone. 
We Saw, with surprise, the young pcojile of the seminary, dincted 
by his influence and example, disputing ujxm subjects whicli wc 
could not readily cxjiett to find treated upon here; namely, the 
sleep, motion, and irritability of plants, of nurseries, and their ad¬ 
vantage to the island, the influence of light and heat on the life 
and growth of vegetation. To all these things the Bishop gives 
his most zealous support. 

On the 5th July, after having seen many rocks and valleys in 
the neighbourhood of the town, we liastened towards the dry 
parched sea-coast at Teldc, a place that, like many others clothed 
with verdure, and abounding in palms, resembles an oasc in 
tuffa. From this,^ we ascended the valley to Val Sequillo, still 
nearer the rocks of the interior. Here the country expands 
into a plain, and is covered with fruitful corn-fields. Watei 
tumbles down ,the defiles, and when it gushes out, is de¬ 
lightfully enclosed witli gourds and large colocasij leaves. 
Above the village stands a high rock, Iloquc del ^ancillo, 
in the cliffs of which Smith discovered a new and ycry beau¬ 
tiful Sempervivum, (S. cjespitosumj, whicli is now an orna¬ 
ment of every Ixitanical garden in Europe, and of many prl- 
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vate gardens. From this we ascended to the greatest height, 
PiCo del Pozo de las Nieves, 584S feet high : but our expecta¬ 
tion of surveying the whole island was not fulfilled. During the 
whole day, the atmosphere was loaded with very dense vapour, 
which was not aqueous, but which, on ail sides, obstructed our 
vision* The nearest valleys were scarcely discernible, and the 
sea-coast was perfectly invisible. The summit itself was not 
much involved. It is a plain covered with small stones, with no 
plants upon it. The beautiful Peucedanum aureum is the 
only plant upon the height to reward the botanist for the labour 
of climbing. On the contrary, S. Matheo, which commenced 
near the top, welcomed us in a very pleasing and friendly man¬ 
ner. For, in the midst of rushing waters, there are tall broad 
leaved chesnut and nut trees; and fruit trees of every kind are 
scattered over the green fields in great abundance. In Leche- 
guillo, the first place in the valley, and yet SI03 feat high, the 
inhabitants met us in a very friendly manner. Their habitations, 
surrounded with large galleries, and lying scattered on the de¬ 
clivity, had quite a pastoral appearance, and the houses round 
the church of S. Matheo were charmingly situated. We then 
come to the vineyards and the villas of the inhabitants of Palmas. 
The Vega de Sta llrigita, down to the scorching and violent heat 
of the inferior region, permits the growth of nothing but prickly 
small leaved shrubs. 

(To be contimied.) 


ObserxMtiffns on the Arctic Sea and Ice, and the intended Ex¬ 
pedition qf Captain Parry to the North Pole. By Thom.\s 
IjATTa, M. D. (Communicated by the Author.) 


In earlier ages, when science was in its infancy, very erroneous 
opinions were entertained, in regard to the nature of our globe. 
It i.s sot^l^ 300 years since its spherical shape was acknow¬ 
ledged ; iind, prior to that period, a very considerable propor- 
tion of It was deemed uninhabitable; for, those countries situ¬ 
ated unde\‘ the Line, were cohsidered an arid waste, 'burnt up 
by the fiery beams of a tropical sun, whilst it was supposed 
that far to the north lay regions of eteixial frost, entirely desti¬ 
tute of organization. But these errors have disappeared with 
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the progress of science^ and the bright career of discovery has 
made us acquainted with almost the whole of the terraqueriiks 
globe. * The only regions which, from their physioal peculiari¬ 
ties, have liitherto resisted our attempts, are tlipse immediately 
surrounding the Poles ; for the Antarctic Regions, notwithstand¬ 
ing the exertions of Cook, Billingbausen and Wedddl, are but 
little known ; and the Arctic Regions, although the investigation 
of their nature has engaged the enterprise of Europe for a long 
t>eries, of years, have not been explored beyond the 80° of 
latitude. Already upwards of forty expeditions have foiled ih 
exploring a North-West Passage into the Pacific; and the last 
navigator, after rcpeatetl ftulures, has, for the present, rebn- 
quished the enterprise, although convinced of the existence of 
the disputed passage. Comparatively few attempts have been 
made to sail directly towards the Pole, or through the Nortli 
Eastern Seas to India; and the expeditions in these directions 
have been so inefficient, that an almost untrodden field of disco- 
very remains fer the mariner. 

The chief obstacle to the progrc6.s of discovery in the Frigid 
Zone, is the vast accumulation of ice which floats on tlie sur¬ 
face of the ocean, rendering all the efforts of navigation abor¬ 
tive. To overcome tliis opposition, a novel methotl has been 
suggestetl, the merits of which are to lie tried during the ajj- 
proaching summer, by a party under the command of Captain 
Parry, in an attempt to reach the North Pole. They are to Ikj 
conveyed to the north western extremity of Spitzlwrgen, in the 
Hecla, and from tlience are to set out in boats made of light 
materials, so constructed that they may be convearted into 
sledges, thus suited to the nature of the tract, whether it be 
water or ice. With these slender means, our l»-ave navigators 
will endeavour to unfold the secrets of the Pole. The skill and 
daring they have already shewn, prove that they are worthy of 
the confidence reposed in them. Whilst they were employed on 
their former hfizardous voyages, we felt solicitous about their 
wdfare, and were not sanguine of succe.ss; wc cannot but har¬ 
bour unpropitious auguries, whep we glance at the scene^jf their 
future teals, which, though holding out a fairer prospect of siic- 
ce^' is nevertheless pregnant with peril. The entejprise is so 
striking in its natiu-e, that we, who have personally visited the 
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Arctic Regions, presume to lay before the public at this time a 
few observations. 

In these it is intended, first, to delineate the general effects of 
the different seasons, on the Arctic Sea; and, from the pheno¬ 
mena which occur in those parts, which are familiar to us, to 
form a few conjectures in regard to what may be the condition 
of the unexplored regions, north and east from Spitzbergen; 
and, secondly. To consider the possibility of exploring these. 

Probable Slate of the Globe at the Pole ,—It may bo pre¬ 
mised, that an erroneous opinion has long been cherished,— 
that the vicinity of land is necessary, ere ice can be formed on 
the sea, an opinion which seems still to bias the minds of a 
few, notwithstanding the incontrovertible evidence of men of 
science, who have spent almost half their lives in the inhos¬ 
pitable regions of the polar seas. On this groundless opi¬ 
nion some ingenious speculations have been framed, the purport 
of which was, to demonstrate, that, if the Hyperborean Regions 
are covered with water, that this sea must be navigable; for, 
there being no sheltering shores to aid the formation of ice, 
it must be but sparingly produced, and easily dissipated, by the 
warmth of a nightless summer. Although wc are satisfied that 
such a conclusion is erroneous, it cannot be denied that wind¬ 
ward island.s, mural coasts, or sheltering promontories, may fa¬ 
cilitate the freezing process; yet undoubtedly the wide ocean, 
with all its disadvantages, may, under the rigours of a long 
winter, receive its firm covering of ice. No doubt, preparation 
for such an event is requisite, for the effects of many arctic win¬ 
ters would be required to reduce the temperature of such an im¬ 
mense body of water sufficiently, to admit of its surface being 
frozen; an event which, if the present motions in the ocean ex¬ 
isted from the beginning, must have been much procrastinated, as 
the perpetual efflux of cold water from the north is replaced by 
streams of higher temperature from southern se£&. It is proba¬ 
ble, however, that the extent of these interchan^s are much 
circumscribed, and that the water of the Pole is beyond their 
limits,—a'conclusion authorised by their apparent course and 
magnitude : for, the water which runs through Behring's Strait 
into the Frozen Ocean, and that which constitutes the nor- 
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them branch iif the Gulph Stream, which passes towards Green¬ 
land, along the coast of Norway, together with the produce of 
rivers, and melting ice and snow, rep .ices what is carried ofl* by 
the broad stream which flows westwai J through the Siberian 
Sea, by the coast of Old Greenland, into the Atlantic, and, by 
the current which runs southward, through Davis’ Straits. 
Now, if we find that the surface of the sea, in the course of these 
outflowings, is annually frozen over, surely in circumpolar lati¬ 
tude it must lie more completely so; for, in the former, the 
temperature must be influenced by the water which comes from 
warmer seas ; whereas the latter is far beyond its reach. Then, 
if it is the case that there arc no currents of importance, cither 
coming from the Pole, or flowing towards it, the whole of this 
currentless sea, if sea it is, must be covered with immoveable 
ice. 

The influence of the various agents which every season de¬ 
stroy the ice in the accessible regions of the Greenland Seas, is 
very widely extended ; but far towards the north, it may be so 
inconsiderable, that the ice may remain solid, thus precluding 
the possibility of reaching the Pole through a navigable sea. 

Summer and winter are the only seasons that occur in Green¬ 
land. The former possesses none of those charms so congenial 
to sense in happier climes; and the latter is clad in tenfold 
terrors. At the close of the year the frost, which a summer sol¬ 
stice scarce can soften, sets in with terrible violence, and scatters 
thick the icy particles on the face of the deep, which counteract 
the eflbrts of the rudest tempest, smooth down the billows, and 
prepare a quiet surface for their coalescence. A continued aug¬ 
mentation takes place, scale with scale coheres; mass becomes 
glued to mass; and field to field : till the dark waters of the 
ocean are buried under an interminable wilderness, stretching 
from the dark regions of the north far to the south, till arrested 
by a latitude which, though almost too cold for the habitation of 
man, is too milif for the formation of these gelid productions. 

The line of’ arrestment extends from the coast of Labrador, 
by Cape Farewell and Iceland, and after retiring to forma deep 
bay, about the 7° or 8“ of eastern longitude, it stretdies across 
to Nova Zcmbla, and is much modified by temperature and pre¬ 
vailing winds. 
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{On the approach of spring Uie seaward limits of this mighty 
frozen plain are broken up, and the fragments are gradual^ 
dissolved, as they are carried by the currents down the Atlfmtic. 
Thousands of square leagues disappear ih the course of a few 
weeks, a free course is opened to the hshernien, even to the 
northern shores of Spitzbergen; and, as tlie season advances, 
the same process evidently goes on to a certain extent, in the un¬ 
explored North Eastern Seas. Their fields, too, are destroyed, 
and the ruins, borne past Nova Zembla, disappear in their drift 
to the southward. 

Thus, the reign of winter in these forlorn regions is relaxed 
by the returning sun, and the slumbering deep roused ^by the 
storm, rends in fragments the frozen loads, dashes mass on mass, 
and hurls the whole to ruin. On the shores of Spitzbergen a 
thawing temperature prevails during the summer, and the flow¬ 
erets on the warm bank, disburdeneil of its snowy cover, flourish 
for a time, whilst the inland country, buried under the snow of 
ages, is scarcely visited by a thawing beam. 

It is by reasoning on the causes of this mighty havoc, and 
contemplating the efiects produced by them, that ctmjecturos 
on the state of the untraversed seas, north and east from Spitz¬ 
bergen, have been conceived. 

The chief agents in destroying the icc seem to ho, t?te Sun’s 
rays, (he tempest, the currents, attrition, and the toind-lipper. 

Action of the Sun's Rays .—The sun's rays exert a double 
influence; \st, Jiy expansion and, ^ly, Tiy solution. 

The oflects of expansion are of the first magnitude. But for 
this, the ice of the north, having acquired its usual thickness, 
might bid defiance to the efforts of every other agent, and re¬ 
main almost iinmoveably the same. The storm may break up 
the detached fields; attrition may comminute their fragments, 
the wind-Jipper may wash them out of existence : or the currents 
may carry them into other seas ; but until the frozen continent 
is broken'Wp, and reduced to fields, all these caifmake but little 
impression. 

Authors have publislied accounts of the various forms which 
the ice of G-roenland assumes, and have theorized <m their mode 
of formation; but concerning the detachment of fields, they have 
all been silent, so far as I know. This very important proces"- 
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is accomplishe'i, I apprehend, in the following way. It is a-well 
known fact, that fresh water, at the temperature of 39*% fe 
specifically heaviest; and that it possi 'Ses the strange peculiarity 
of becoming lighter by the farther reduction of temperature; 
and at that point where it passes into ice, its expansibility, if 
we except its vaporous state, is at its maximum. The same law, 
a little modified, regulates the freezing of salt water; the points 
of greatest density and consolidation being probably a little 
lower than in fresh water. 

When water is completely frozen, it, like other liotlies, con¬ 
tracts by a continued abstraction of caloric. Now, if a body of 
ice, twenty or thirty feet thick, Boats in water at the freezing 
point, the under surface of that icc will be nearly of the same 
temperature as the Avater, and the upper surface may correspond 
with the temperature of the superjacent atmosphere, which, 
during winter, in high latitudes, depresses the thermometer to 
10° or 50’ below zero. Such a dilference of temperature must 
produce a very great difference in specific graAUty, and the up¬ 
per surface must be much more contracted than the under; but 
as the cold increased progressively, it might happen th.at no evi¬ 
dent effect would be pnxluccd by this great difference, as the 
accumulating mass accommodatetl itself to the gradual change: 
but as soon as the summer returns, the temperature of the air 
is speedily raised, communicating its caloric to the surface of the 
ice, which begins to expand, and ultimately exerts energy suffi¬ 
cient to overcome the cohesive force of the frozen particles, and 
a rent is the consequence; which, as soon as it has commenced, 
runs unrestrained in all directions; and the advancing summer, 
modifying the winter’s sway, prevents reunion, till the attach¬ 
ment is set loose by the currents, or drifted off by the winds. 

The effects originating in the influence of the vicissitudes of 
temperature in tearing asunder the ice, are awfully illustrated 
by the aspect of the polar glaciers, which are found in die val¬ 
leys on shore ♦. * The ice being upwards of 200 feet thick, the 
hideous chasm yawns horribly to the very bottom, from the 
brink of which the beholder turns away with indescribable feel¬ 
ings of horror. 


• See Icebergs, PhiL .Journ 
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The second effect produced on the ice by the holar rays is 
solution. When the sun has withdrawn his influence, and the 
long winter night has spread its shades over the regions of the 
north, all the dark domain is fettered in tenfold frost,—all is 
silent and dead,—the torpid bear doses in his icy cave,—and 
the stunted productions of the soil, shrivelled by the cold, shrink 
into the earth beneath the cover of snow. Ocean is iio more; 


and, except when the changing moon agitates the keen ether, 
the forlorn scene is never ruffled by the gale. The thermometer, 
which, during summer, ranged some ten degrees above the fi’ccz- 
ing point, now sinks to 50° below zero; and half a moon of such 
intensity produces enough of ice to replace the whole dissolved 
by the sun’s rays. Indeed, that amounts b) little; as a thawing 
temperature is felt only at intervals during a month or two in 
summer, and can .scarce effect tlie solution of the snow covering 
the ice-field. 


The feeble action of the sun in thawing the polar ice, is abun- 
<lantly illustrated by the permanency of tliose ice-shoals which 
have so long shut up the follower.s of‘ Eric on the eastern .“liores 
of Greenland,—by the annual augmentation of the polar gla¬ 
ciers, reared in ravines on the sliores of Spitzbergen, Heeren- 
berg, and even tlie more southern coasts of Iceland and Cape 
Farewell. 


The presence of these frigid accumulations in so low a lati¬ 
tude, is apt ti) bias the judgment, leading to an inaccurate esti¬ 
mate of the polar climate; for if, during summer, in a latitude 
so low as 60°, we find land surrounded by a frozen sea, hills 
perpetually covered with snow, and valleys filled with solid ice, 
what picture can o\ir imagination form of those regions 600 
leagues farther north ? None other surely, than that they are 
in all probability ever in a frozen state. 

If, however, during a summer noon, we vi.sit some shcltercti 
bay in Spitzbergen, whilst, through an unclouded atmosphere, 
shine the bright beams of a never-setting sun, where the calm 
ether loaves no impress on the placid main, gently murmuring 
along the shore, from which rises the earthy slope covered 
with verdare, interspersed with flowers, watered by the stream¬ 
let from the mountain rock, which echoes the uncouth screams 
of myriads of the feathered tribes which annually nestle there, 
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—amidst a scene like this (and many such there are), lii>edless 
of the fro^vns of huge adjacent icebergs, which iliffuse winter 
around, and often fill the atinospluTc with clouds, despite the 
conviction that, in inland scenes, valleys are filled, and hills bu¬ 
ried, with never-melting snow, we an on Id be disposed to esteem 
the climate mild, and extend the same character to regions still 
more remote. Thtf impression formed by such Elysian mild¬ 
ness may have divested the ingenious iNIr Scorcsby of his accus¬ 
tomed acuteness, Avhilst treating of the “ Climate ol Spit/bergen,” 
in his “ xVccount of the Arctic Regions;” for, biassed by the in- 
ilicatioiis of the thermometer, he reasons himself into the suppo¬ 
sition, that the climate, during summer, is more temperate than 
even in Scotland, and gives to the circle of perpetual congela- 
tioii, an altitude of T791 fc< t,—a statement lontrad.ictcd by facts. 

Action (if'Ttmpc.sis. —Having noticed theefi'ectsof the sun’s 
tlirect influence on the ice, I shall next make a few remarks on the 
action of theScarce has the sun risen over the polar 
horizon, and shed his oblicpie ray^ on the hoary regions ol’ the 
north, than the tempest begins to raise uji the billows of the 
ocean, whose heuvings rend the detached ice into fiagmcnis, and 
the west setting current carries off the rnino to be dissolved in a 
lower latitude. 


This process often cxliibits a scene truly awful. The mass 
of thousands of millions of tons, whose fartlu'St verge rounds oil’ 
the horizon, floats strong and deep, darkening the abyss, and 
filling the atmosphere with its cff’nlgenee, till the storm heaves 
up the dee}). At first, the waves ineffectually dash along the icy 
barrier, mingling tlieir spray with the drift, but gathering 
strength, sea rolls after sea; the icc-field labours on its undu¬ 
lating bed ; and the reiterated thundering crash proclaims its 
disruption; and, mixed with the foam, mass reels on mass till 
the wreck is complete, and the ruins spread along the main. 

3. Action of C^irrents .—The current is a powerful agent in 
destroying thc^ice in the North Sea, and is of such importance 
that, if it did not exert its influence, all the surface of the ocean, 
within the Frigid Zone, would be crowded with the separated 
pieces. • The currents are rendered very conspicijous in the 
Greenland Seas, by the drift of the floating substances. They 
may bo divided into two kinds, accidental and permanent. Ac- 
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cidental currents are partial motions in the water, occasioned 
by the action of the winds, or the movement of the 'larg^ 
bodies of ice. Thus when fields and icebergs are driven frorh 
the 8ea4nto deep bays, by strong gales, the dammed up water 
is sometimes forced many feet above its usual level. Such a 
phenomenon has been noticed by many navigators. I myself 
saw decided testimony of such, when on shore at Spitzbergeii, 
near Cross Bay, in the vicinity of the Seven Icebergs. All 
the low land in that neighbourhood, lying behind Fair Fore¬ 
land, from its local situation, must be much exposed to inun¬ 
dation. The flat on which I landed, was, in general, ten or 
fourteen feet above the level of the sea, and some leagues in 
circumference. All this bore testimony of having been re¬ 
cently covered by the sea, from the pools of salt water, and the 
remnants of salt water ice, from the drift timber, and the bones 
of marine animals, which had been bleaching on the beach. 
Nearly a mile from the shore, I also found a chest made of 
rough deals, lying high among the gravel, which appeared to 
have been lashed by the waves, .and considerably chafed. On 
opening it, I found it to contain a human skeleton, which had, 
in all probability, been swept from its superficial grave by the 
same cause which had transported it thither. On the norlli of 
Spitzbergen, Captain Phipps found large fir-trees lying at a dis¬ 
tance from the shore, IG or 18 feet above the level of the sea. 
And Leonin, who was sent to ascertain the nature of this island 
by the Grand Marshals of Denmark, found a ship’s inizen, about 
a league inland. The tide there docs not rise above four feet. 

The permanent current is that which is of most consequence 
in opening the sea. This, coming through Behring’s Straits, 
doubles SKelatskoi Noss; runs along the north of Asia, by No¬ 
va Zembla; and, meeting a feeble remnant of the Gulph Stream, 
which had crept by tlie Islands of Scotland, and along the Nor¬ 
wegian coast *, flows towards Spitzbergen ; and, having passed 

• Reasoning on the existence of the North-east Passage, some have laid 
much stress on the nature and condition of the drift timber found in the North 
Sea, fancying that it cannot reach Greenland but through the Frozen Ocean ; 
bat if we reflect on the direction of the northern branch of the Guiph Stream, 
we can, without having recourse to unsatisfactory reasoning, account for the 
mahogany of Honduras being found on the coast of Greenland. In like man¬ 
ner, the worm-eaten timber may be conveyed thither, although such a condi- 
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that island, sends oft" a branch towards the north. It then 
trepds to the southward, carrying oU the detached ice, through¬ 
out its course, in that direction. The quantity thus annudly 
disposed of, has been estimated by Mr Scoresby at 20,000 
square leagues, which he notices is three>fourtbs greater than 
the area of the sea accessible to the whale-fisher. The oppor¬ 
tunity of observation afforded this intelligent gentleman, entitles 
his remarks to every respect. I do not think he has exaggera¬ 
ted in this calculation. Nay, some are of opinion that if we 
were possessed of means to ascertain the precise amount, it would 
be found considerably to exceed his estimate. But though the 
area of the drifting ice much exceeds that of the fishing ground, 
I would not consider all the surplus as the produce of unex¬ 
plored regions. Such an assertion might indeed be consistent, 
if the sea frequented by the whale-hunter was only once frozen 
during the year, and if this annual toat alone w'ere broken up, 
and drifted away; but we must recollect that, by November, 
the w'atcr again begins to freeze, and that the early produce. 


tion does not testify its being a tropical prfxluclion; for, lately examining the 
bottom of a fisliing sloop which had been entirely coiilincd to the banks ol 
Shetland, I found the Tevedi) navalis rioting in a more fearful extent than 
[ ever observed in tlie uiicoppered planks of vessels which had long traded in 
the Mediterranean and West Indian Seas, Some specimens of this worm 
were a foot long, and the largest of their canals wen* seven-eighths of au inch 
ill diameter. 

This northern branch is also the cause of the Whale-fishers’ Eight, which is 
a very deep bay in the ice, found during the early part of the season, extend¬ 
ing northward towards Spitzlicrgen, between the meridian of Loudon and 12*^ 
<»r 13* of eastern longitude. There the sea does not freeze so readily, as the 
temperature of the water is higher than the adjoining sea. It likewise, with 
the currents coming from the north, accounts for another anomaly, which, 
even in our day, has been considered unaccountable. M. de Capel Brook 
wondered why no ice was formed in the harbour of Hammerfest, in Lat. 70* 
N. though the temperature of the air was 13* below 0. Others have esteemed 
it an unai’countable circumstance, that the coast of Newfoundland should be 
strewed with ice, and the sheltered places on the coast frozen up, whilst the 
shores of Iceland, aUd even those of Norway, remained free. Now, it is easily 
to be accounted for, if we bear in mind the course of the currents. The rem¬ 
nant of the Gulph Stream is continually passing from Iceland along the coast 
of Norway, j>n which the intensity of winter has no influence s and, if the cur¬ 
rents from Greenland carry not only a great body of cold water, but much 
frozen ice over to Newfoundland, the climate and temperature of the sea must 
be much colder than on similar latitudes on the opposite side of the Atlantic. 
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from its fragility, must be tlie sport of the waves and the cur¬ 
rents ; and, as one portion drifts away, another, [formed on the 
same spot, succeeds. Similar revolutions take place after the 
breaking up of the firmei' produce of winter, and continue even 
till late in May; hence masses of ice are met with, of various 
strength and magnitude, some being only a foot or two thick, 
which, formed by the spring frosts, are only seen in lower lati¬ 
tudes, during the early months ; whilst others are fathoms thick, 
forming immense fields, which have been the produce of many 
winters, in more remote regions. Now, if such revolutions take 
place, much more ice than is suflicient to cover the Greenland 
Seas must bo annually formed on their surface; and no doubt 
this is the case, demonstrated by the difference of latitude which 


exists in the winter limits of the northern ice; for the current. 


coming down through the east, carries along its course all the 
new produce ; and, whilst the sea of Nova Zcmbla can scarce sup¬ 
ply the waste, an accumulation of foreign ice takes place around 
Jan IMaycn Island, and ('ape Farewell, where it covers the sea 
as low as latitude 58"; whilst, low'ards Nova Zembla, all remains 
open as high as 73” or 74°. 

4. Action of Attrition .—Attrition has been enumerated among 
the iee-destroying agents m the north ; and, although Captain 
King, who continued Cook’s narrative, esteems it as a principal 
one in Uchring’s Straits, it secMiis to be an inedieient one in Green¬ 
land. No doubt, during the gale, the heaving to and from may 
wedge each adjacent piece; and the collision of icebergs may 
overthrow their frozen battlements ; but change of position alone 
is effected. 


5. Action of the Wind-Upper .—The Upper, too, may act its 
part, and appears to destroy much ice in lower latitudes; but, far 
to the north, where the temperature of the water is low, its efi'ccts 
are trivial. Its little splasliiiigs undermine the margin of each 
piece, giving rise to many a fantastic form. In miniature we of¬ 
ten see cities, towers, temples, trees, villages, and many lively re¬ 
presentations of animated nature. This destroyer of the ice, in- 
signidcant as it may appear, is the source of annoyance to the 
mariner; for, as the supeijacent portion alone is worked away, 
that which lies under retmns its original extent; and, stretch¬ 
ing horizontally, forms what whalers call tongues, which, from 
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their depth, extent, sharpness, and hardness, often injures the 
bottom of his passing bark. 

The causes above enumerated are those which annually de^ 
stroy the ice in^he Frozen Ocean. The chief of them are wide¬ 
ly diffused; and, if their effects are such as I have noticed, I 
think we are furnished with matter sufficient to enable us tt> 
form reasonable conjectures concerning the state of thf)se seas 
yet unexplored, which are to become the scene of our adven¬ 
turers’ investigation during the approaching summer. 

According to the above sketch, wc have the ice broken up by 
expansion and the tempest, and carried away by the currents, &c. 

If what has been said concerning the elfccts of expansion is 
correct,—if tlie' dilating influence of the vvaruith of spring rends 
the ice in pieces, then the whole of it, independent of every other 
cause, will be traversed with fissures forming, by their circuitous 
route's, detached fields, which will be floated abroad by the cur¬ 
rents and winds, and broken up by the waves, as soon as the 
sea to the leaward is open. . 

The opening of the' sea is a progre.ssive j)roccss. Karly in 
spring the devastation eonimences on the great margin extend¬ 
ing from T.abrador ea.stwar<l, and often, in April, reaches the 
jiorth of Spit/bergen, and clears the western shores of Nova 
Zenihla. At first the proccs.s proceeds with rapidity; for the 
young ice is easily broken up ; and, during the first months, 
the storms are most frcipiciU and protracted : then no fields are 
met with, but slxcdgc, /toes, pails, and streams, are scattered 
over the face of the sea. Whales, about this pcritHl. are gene¬ 
rally met with in greatest abundance; for the interior ice, con¬ 
tinuing close, forces them to remain where they can reach the 
surface for respiration. As the season advances, the atmosphere 
becomes more settled, and the stronger northern ice opposes 
more resistance to its cftects; and now the current is the most 
active agent; hence fields become more numerous, which are 
seldom met with in groups, except considerably to the eastward, 
where they are largest. 

As these large plains are drifted oft from the main body, and 
followed Jby others, it is probable that, throughout the track of 
the current, the ice, being divided by fissures, .may be more or 
less in motion ; so that, by August and September, the greatest 

OC'IOUI-'H-DKCEMBF.R 1826. O 
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progress may be made in these seas, though sucJi navigation 
must be extremely hazardous', as it can be conducted only 
through lanes and open spaces, where the mariner woiikl be con¬ 
stantly exposed to be nipped among the closing*fields. 

To determine how far the Northern Ocean is navigable can 
be ascertained only by rejx;ated investigation. The course of 
the currents, and the few facts wo possess, sci'm to indicate that 
the farther we proceed the sea will be the more crowded, till, 
around the pole, all remains firm and fast. All the circumja¬ 
cent ice is certainly yearly in motion, which, even in the opinion 
of Parry, may be sometimes navigable. In this he is sujtportcd 
not only by hi? own observations, but by the evidence of other 
adventurers. Whilst Heeniskerke lay grounded on the ice-piled 
coast of Nova Zembla, vhen the season was far advanced, he was 
sbagreened with the view of an open sea extending eastward as 
far as the eye could reach, whilst he was piislied on shore by the 
masses which skirti'd the lain] expedition fitted out by 

the merchants of Amsterdam, traversed an open sea 100 h‘a<rue> 
east from Nova Zembla, in the 80tli degree of norlliern latitude 
Baron Wrangel, in a sledge, travelled on the northern iec foi 
forty day^j during which he reached a sea free from impedi¬ 
ment; hut ere he roaeheil the coast of Siberia the ice had civen 
way ; anti, aftcT drifting for some lime, he was forlunalt^y driven 
on shore. Though the expedition eontlueted by (’ook (‘iieoun- 
tercel an impassable barrier ol‘ ice, uniting Asia with America, 
preventing all access to the Northern Ocean, through Behring\ 
Straits; yet the circumstances of this ill managed attempt ren¬ 
der tlu' result of less importance. The voyage of Deshnef 
shews that such is not ahvays the case; for he sailed from the 
Ifovynia ; and, having doubled Skelatskoi Noss, late in October, 
amidst* storms and tempests, was wrecked south of the Anadir in 
Kamtschatka; and the whole* of the shores of the Arctic Ocean, 
hounding tin* north of Europe and Asia, lias been exploreil, ev- 
cept that portion surrounding Cape Ceverovostoehni. 

* If it were necessary, the evidence of otlicr circumstances could 
be adduced, indicating that the ice is l)rokcn up. such as the 
history of the w'halc, the presence of drift-timber on islands of 
the Siberian Sea, &c., but what has been already noticed is suf¬ 
ficient for the present purjxise. 
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From what Ijas been said, it would appear that tlie breaking 
up of the icc commencing in tlie Northern Atlantic in February 
or March, and that all lying to the eastward progressively fol¬ 
lows. Much disapjxjars every season, but tl3e season is far advan¬ 
ced befbr|||hn eastern ice joins the train ; and long ere that has 
reached the Greenland s’as, it is arrested by returning winter, 
so that leaving out the interception of land, and the impediment 
of adverse winds, the ice generated on the north-east of Asia 
may sec many a summer before it is laved by the sea of Spitz- 
bergen ; indeed the disposition to move reaches the longitude of 
the liena in August, and scarcely clears Skelatskoi Noss by 
October, Now, it is very probable that it may also extend to 
high northern latitudes, from the ancient lielils that arc sonic- 
tinics met with. The farther from llieir source tlie more scat¬ 
tered will these masses be, and consequently the freer the navi¬ 
gation ; but remote regions become more and more hampered, 
till all hecoincb fixed as terra firma. 


Much light may be thrown on the nature of tJiis country by 
the projected expedition, which no doubt will be equipped with 
all due deliberation, on tliat plan which past experience sug¬ 
gests. It is to consist of two sledges, capable of containing 
twelve men each, built of light materials, and of such a con¬ 
struction, that if water comes in the tract, they may be used as 
l)oats. Tliesc aic to be [irovirsioned for three inontlis, which, 
with short stages, will allow the party to travel from Spitzber- 
geii to the Pole, and back. In dragging* these vehicles along 
the ice, dog^ or rcin-decr arc to be used, which may be fed, 
})artly on fish caught by the way, and, in case of scarcity, may 
serve for provision. 

This plan is a modification of that proposed some years ago in 
tlic Wenieriaii tiochiy^ by Mr William Scorcsby jf?/wior *, who, 
during many voyages to the Spitzbergen sea, had ample op¬ 
portunities for making observations on the peculiarities of the 


Greenland ice. He, like every judicious theorist who indul¬ 
ges his fancy on the probabilities of executing his project, first 


conceives the nature of the tract over which he has to pass. 


• Tile ^t?ry interesting details of Mr Scoresli^'N plan arc given in the 2d 
wdiitiu* of the Memoirs of tho Wernerian Natural History Soeety, p. 325.. 
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and then accommodates his means to its imagined peculiari¬ 
ties, and provides for every anticipate exigency. But as. we 
are entirely ignorant of the real constitution of those parts 
immediately surrounding the Pokv the plan chalked out by the 
most sagacious, may, in very many points, provejjjgftpplicable. 
So the first adventurer must necessarily be exposed to much 
peril, from unforeseen difficulties, whilst he paves the way for 
his successors. 

Though the means adopted by Captain Parry possess many 
recommendations, yet such might not be impaired by some little 
modifications. If it is probable that the Pole is perpetually sur¬ 
rounded with immoveable ice, the following method seems to 
possess all (he advantages of that which Captain Parry is to 
put in practice, and may not be entirely worthless, if it is capa¬ 
ble of more extensive a]ipJication. 

Instead of two, let the parly be provided with three siedges, 
convertible into boats, capable of carrying only Jive men each, 
suitably provisioned ; let tbese proceed northward from the 
place of rentlczvous on the north of Spitzbergen. On the meri¬ 
dian of which it is probable the boundaries of tlie stationary ice 
may not be far distant, for the destructive action of the cur¬ 
rent, which, in more eastern seas,, makes such ample breaches, is 
here, as in Behring's Straits, of little consc{|uence, as it flows 
against the frozen barrier, by which the action of those agents., 
which would otherwise destroy the ice, is restrained. 

Having reached the 84th or 85th degree of northern latitude, 
if the icc seems old, continuous and stationary, they could cal¬ 
culate on its being similar all the way northward. Then with 
.safety one sledge might be left in charge of three men, with suit- 
ible orders for their future guidance. In establishing such a 
position, land would be of much importance, not only in so far 
as the comfort of these individuals was concerned, but the dan¬ 
ger of any movement m the ice changing their longitude would 
be avoided,—a difference whiph, if the party were left on ice 
not stationary, would require to. be rectified by daily observa¬ 
tion, lest they being drifted out of the Way, should be missed 
by their associates on their return. Provision should be left suffi¬ 
cient for tliese, and to serve the whole piirty during their return 
from that latitude to Spitzbergen. The expedition might then 
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proceed till they reached the latitude at 87°, where, under simi¬ 
lar circumstances, they might leave a second sledge in charge of 
Jour men, with as much provision as would serve these and the 
returning party, till they reached the first establishment. The 
third sledge could be leO at the 89th degree, with Jive men, 
whilst the tltree remaining with their hand-sledges, blankets, and 
provisions, disburdened of every other incumbrance, might trudgje 
on to the Pole. 

f 

In such a journey, the assistance of dogs or rein-deer would 
be a very sensible advantage. These might be taken even as far 
as the second establishment, and if land fortunately lies in such 
a quarter, they might be kept to assist the returning expedition, 
otherwise the want of provision' would render it necessary to de¬ 
stroy them, for it is not very probable that many fish can be 
caught there for food to them. 

The advantages of such arrangements, if they could be effect¬ 
ed, would be very sensibly felt; f'or fresh assistance would be de¬ 
rived from the lengthened journey. The first sledge, with a load 
of provision, is Icl't in charge of only three men, consequently 
not only is the burden of the other two lightened, but two arldi- 
tional hands are added to drag these along. A diminution of 
burden takes place also at the second establishment, when four 
)nt;n arc left in charge. The remaining eight with the last sledge 
proceed to take up the position just sixty miles from the Polo : 
three of the company travel the rest, with scai'ce any cum- 
brance at all. Thus the burden diminishes whilst the ability to 
bear it increases; and, as the party returned, they would more 
sensibly feel the benefit of such-management, as each detach¬ 
ment, refreshed and strengthened, would be in good condition 
to yield their much-needed help to their weary associates. 

Further, if the unaccustomed toil should unfortunately dis¬ 
able any one, rest might be obtained till health was re-establish¬ 
ed, and the expedition relieved of any incumbrance which might 
frustrate all their endeavours. 

'J3at, p>erhaps, the idea of a firm continent of icc is chimerical. 
Mayhap there is not an island, not even a, rock, above water, 
between Spitsbergen and the Pole : well, but most lilcely there 
are such things, and if there are none, having such provision^ 

»n store, the views of the expedition can be prosecuted ns easily 
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with them as without them. The only untoward circunistanec 
is, that Parry would be confined to the same track in returning, 
by which means his sphere of observation would be tnorc con¬ 
tracted ; but then the chance of encountering difficulties unpre¬ 
pared for, on his road homeward, might involve him and his 
party in ruin. 

If the Pole is surrounded by ancient ice, may it not, like the 
[K>lar glaciers, be fissured all over, much to the inconvenience 
of the expedition ? 

Par to the nortli, among these icy realms, the still atmosphere 
may enjoy perpetual serenity, a matter of the first magnitude 
in promoting the interests of this undertaking; for though, in 
the latitude of Spitzbergen, during June, »]u]y, and August, 
the air is so often obscured by dense raw fogs, yet, in the in¬ 
terior ice it is always clear; if it were otherwise, our adventu¬ 
rers would be exposed to the most imminent peril; for though 
recent improvements in the compass exclude the influence ol' 
such a slate of the air on its movements, yet continued obscu¬ 
rity would not only cover the sun from their view, but conceal 
all the cirmimjacent country, rendering their observations very 
unsatisfactory. 

Hitherto the general opinion has been very inimical to under¬ 
takings of this nature, and all iiorthern voyages have been con¬ 
demned, on account of the impracticability of reaching the ob¬ 
ject of pursuit, and the inutility of such, even though it were 
attained. But the opinions of rui bono philosophers arc un¬ 
worthy of consideration. Wc feel convinced that all these ex¬ 
peditions have contiibuted much to our knowledge of the globe; 
and Ave hesitate not a moment in affirming, that every one ha¬ 
ving a right feeling of what constitutes the character of a great 
nation like ours, will agree with us, that llie bold and daring cn- 
terprize in wliich Captain Parry is soon to embark, is worthy 
the marine of Great Britain, honourable to the science of the 
country, and a proof, if any were wanted, of the liberal and en¬ 
lightened views of our Government. Though the enterprize of 
PiUTy may not enable us to solve the giand geographical prob¬ 
lem which has for so long a period engaged the attention of man¬ 
kind,—though the secrets of the Pole may ever remain uiirc- 
vealed,—yet the interests of science, and the not less im}K)rtant 
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one of ihc \vlialc-tishery, now so inipoverishcd, may bo much 

[)ronK>ted. 

Many alterations have taken placr m the physical distribution 
of whales, originating probably in the persecution with which 
they )iave been so vigorously followed during the last 200 years 
Some think that the prescjit scarcity is caused by the numl)ers 
captured having over-reached the breeding of that animal; but 
the perspicuous view we have in Mr Scoresby's chronological 
account of the whale-fishery, would rather suggest the idea that 
captures are now more rare, on account of tiic scattered haunts 
to which persecution has driven it. About 200 years ago they 
were taken in abundance on the shores and in the bays of Jan 
Mayen Island; now even a straggler is scarce ever seen in that 
situation. As soon as they were expelled from thence, they 
abounded in the bays of Spitzborgen, wlierc they wore slain in 
vast numbers, till, alarmed by their foes, they fled, and arc now 
scatteied abroad among the ice ; and their former haunts, which 
have been relin(|uished lor a hundred years, are now occupied 
only by the tremendous razor-back and ugly sea-horse. 

The sea adjoining Spitzbergen is the usual rest)rL of wlial are 
called the Greenland fishermen. IMicir I'ortune depends on 
their success during the two early months ol' the voyage, for 
whales all disappear bv the middle of June. It is, 1 think, not 
improbable tliat this migration may happen as soon as the ice is 
open in more eastern ^eas, where a successful fishery might be 
prosecuted during the late months, if these remote regions can 
he safely navigated ; a ]K)int of much importance, llic prfictlca- 
bility of which will be ascertained during the present voyage; 
for the Ilecla being stationed at Cloven Cliff to wait the return 
of Captain Parry and his party, the rest of the crew arc to he 
occupied with tlie boats in surveying the eastern shores of Spitz¬ 
bergen, concerning wliich all our knowledge is derived from 
the Dutch, whose accounts of other parts in the Frozen Ocean 
have been found dangerously erroneous. 

Boats, or very small vessels, apjjcar best adapted for examin¬ 
ing the sea cast from Spitzbergen, being best qualified for navi¬ 
gating the narrows among ice-fields ; and, from their jfortability, 
are not only less liable to besetment, but may escape tlie ruin in 
which they would otherwise l)c involved, from the approxiina- 
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lion of large masses of ice. In the sea south from Spitzbergen, 
light boats would be useless; for it being strewed with tlie wreck 
of fields, which, from its various dispositions, aetjuires the name 
of packs, streams, or Jloes, the process of boring is requisite, 
which can be accomplished only with heavy vessels. But, in 
high eastern latitudes, such a process may Ijc seldom required; 
and so far as those little ves.sels can proceed, they may traverse 
with tolerable freedom, rendering them the fittest means of 
seeking the highest northern latitude, or the greatest eastern 
longitude. 


General Observations on the former and present Geological 
Condition of' the Countries discovered by Captains Farm/ 
and Ross. By Trofeshor Jameson *. 

The observations made during the four Arctic Expeditions, 
viz. that under Captain Ross, and the three under Captain 
Parry, afford the following general facts and inferences : 

1. That the regions explored abound in primitive and tran¬ 
sition rocks; that, although the secondary rocks occupy ('on- 
siderable tracts, still their extent is more limited thart that of 
the older formations; that the alluvial dep^sites are not exten¬ 
sive ; that true or modern volcanic rocks were nowhere met 
with and that the only traces of the tertiary strata were found 
in the sandstones and clays connected with the secondary traps 
of Baffin’s Bay. 

2. That the primitive and transition islands were, in all pro¬ 
bability, at one time connected together, and formed a continu¬ 
ous mass with the continental parts of America; and that, in 
the plains and hollows of this land were deposited the secondary 
limestones, sandstones, gypsum, and coal, and upon these again 
the tertiary rocks. 

3. That, after the dejxjsition of these secontfary and tertiary 
rocks, the land appars to have been broken up, and reduced 
either suddenly or by degrees, or partly by sudden ai^d violent 
action, and partly by the long continued agency of the atmo- 


Fiom Parry’s* Third Voyage. 
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sphere and the ocean, into its present insular and ^icninsular 
form; and that, consequently, the secondary and tertiary for¬ 
mations were formerly, in those regions, more extensively distri¬ 
buted than they are at present.* ’ • 

4. That, previous to the deposition of the coal-formation, 
as that of Melville Island, the transition and primitive hills and 
plains supported a rich and luxuriant vegetation, principally of 
eryptogamous plants, especially the ferns, the prototypes of 
which are now mot with only in the tropical regions of the 
earth. The fossil corals of the secondary limestones also inti¬ 
mate, that before, during, and after, the de}X)sition of the coal- 
formation, the waters of the ocean were so constituted as to sup¬ 
port p<ilyparia, closely resembling those of the present equa¬ 
torial seas. 

5. That, previous to. and during, the depo.sition of the ter¬ 
tiary strata, these now frozen regions .supported forests of di¬ 
cotyledonous plants, as is shewn by the fossil dicotyledonous 
woods met with in connection with these strata in Baffin’s Bay, 
and by the fossil wood of Melville Island, Cajie York, and 
Byam Martin Island. 

6. That the boulders or rolled blocks met with in different 
quarters, and in tracts distant from their tiriginal localities, af¬ 
ford evidence of the pa&s<'igc of water across them, and at a pe¬ 
riod subsequent to tbo depisition of the newest solid strata, 
namely, tho.se of the tertiary class. 

7. That nowhere are there any discoverable traces of the 
agency of modern volcanoes; and we may add, that, in the Arc¬ 
tic Regions, the only appearances of this kind are those in Jan 
Mayen’s Island, described by Scorcaby. 

8. That the only intimations of older volcanic action arc those 
afforded by the presence of secondary trap-rocks, such as basalt, 
greenstone, trap-tuffa, and amygdaloid. 

9- That the black bituminous coal, the coal of the oldest coal- 
formation, which some speculators maintain to be confined to 
the more temperate and warmer regions of the earth, is now 
proved, by its discovery in Melville Island, far to the west, and 
in Jameson’s Land, far to the east, in Old Greenland, fo form an 
interesting ^nd important feature in the geognc»tical constitution 
of arctic countries. 
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10. That the reel sandstone of Possession Hayj iicc, renders il 
probable that rock-salt may occur in that quarter. 

11. That, although no new metalliferous comjiounds have oc¬ 
curred to gratify the curiosity of the mineralogist, yet the re¬ 
gions explored by Captain PaiTy liave afforded various interest¬ 
ing and highly useful ones, such as octahedral or magnetic iron- 
orc, rhomhoidal or red iron-ore, prismatic or brown iron-ore, 
and prismatic chromc-orc, or chromate of iron ; also the com¬ 
mon ore of copper, or copper pyrites; niolybdena glance, or 
sulphurct of niolybdena ; ore of titanium ; and tliat interesting 
and valuable mineral, graphite or black lead 

12. ’rhat the gems, tlic mo'^t valued and most beautiful of mi¬ 
neral substances, are not wanting in the Arctic Regions visited by 
the lixpeditioiis, is pi'oved by the great abundance of the preci¬ 
ous garnet, which we doubt not will be found, on more particu¬ 
lar exaniinatloa of the jnhnitivc rocks, to present ail the beauti¬ 
ful colours and elegant foims for which it is so much admired 
Rock-crystal, another of tlie gems, was met witli, and also beryl 
and zircon. 

13. That these ncwiy-diseo\ercd lands exhibit the same ge¬ 
neral geognoslieal arrangements as occur in all other extensive^ 
tracts of countiy hitlicrto examined by the naturalist; a fad 
which strengthens that opinion wliich maintains that the grand 
features of nature, in the mineral kingdom, are every where si¬ 
milar, and, consequently, tliat the same general agencies must 
have prevailed generally during the formation of the solid mass 
of the earth. 

It. Lastly, That the apparent irregularities whiah, at first 
sight, present themselves to our attention, in the grand arrange¬ 
ments in the mineral kingdom, are the offspring of our own 
feeble powers of observation, and disappear when the pheiiornc- 
iia are examined in ah their relations. It is then, indeed, that 
the mind obtains those enduring and sublime views of the Deity, 
which, in geology, reward the patient observer, raise one of the 
most beautiful and interesting departments of natural science to 
its true rank, and prove that its relations connect, as it were, in 
the scale 6f magnitude, the phenomena of the earth witli those 
more extensive arrangements presented to our intelligence in ilic 
planetary system, and in the grand frame-wwk of the universe 
Itself 
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Remarks tending to ejcplain the Geological History of the 

Karth. By Professor P^smakk.* 


Xp' we carry back our investigations with regard to the structure 
of the cartli to Its original fonuatlon, wo ilud all involved in 
thick darkness. There Iiave not been wanting, however, inge¬ 
nious men, who have formed theories on this subje(*t ; wc Hnd 
some ol* tliese even among the Clrcek pliilosojihers. Among 
thise, two opposite opinions tvspccially prevailed ; some consider¬ 
ed fire as the chief agent in lliis pnjcess; others water. Aiiax- 
archus from Lampascus averred, that in his country the moun¬ 
tains had stood under water. Aristotle, liratosthcncs, Strabo, 
and PliUarcli, sujjported his opinion. In later times, nolMxly 
doubts this fact, as \ve tind petrified animals on the higliest 
mountains. In AiiuTlea, such liave been found on ilic Andes, 
at the height ol‘ Klicnlsh feet above the level of the sea "f. 

At first it was ludicwed lhal these petrifactions were remains of 
the general (k*liige; but a more accurate investigation tliscover- 
ed, lltat.lliey could not all be derived from this source; for, as 
we find on Lite highest mountains, and inclosed in the bowels of 
the earth, pelnfaclions of animals in every stage of their growth, 
and airanged in classes such as we still find alive in tlie sea, it 
may be readily inferred, that the duration of the Hood was not suf¬ 
ficient to produce that amazing multitude of organic forms, the 
remains of which are now to be found in the bosom of the 
earth, but that these places must have once Iicen the bottom of 
the sea. 

In considering these petrifactions with attention, wc may ob- 
scTve the following peculiarities among them :— 

1. 'i’hat the greater jiart of these petrifactions consist of sea 
aniniais and sea plants. 


* It I)cing our intention to lay before our readers, as oceasion may otibr, 
statements of the o]»inions on the formation of the Eartli entertained by dis- 
linguislicd, writers, we now communicate the ideas on this subject byKs- 
mark, from the Christiania Journal. * 

+ Colonel Gerard Ibund many ammonites at a height of n>,2fK> feet above 
tbe sea, in the Ilimalya laiige of mountains. 



JOS JEsmai'k 07i the Gcofoffical History of the Earth 

2, That they arc not all of the same sort. 

3. That they have not all been deposited at tlie buinc time, 
but at periods far remote from one another. 

4- That those which belong to the earliest periods have a less 
perfect organization, the farther back the less perfect; that those 
on the contrary which have been found in mountains of a later 
formation, have a more perfectly d(‘velopcd organization, 

/>. That wc find a multitude of petrifactions of different ani¬ 
mals which are now totally extinct, and that wc find others 
which have some resemblance to animals now existing; but 
with differences whlcli prove them to be of another species. 

6. That we likewise find a great multitude of plants incorpo¬ 
rated with the solid strata, ol‘ which some are different from 
those which now exist, while a great many seem to resemble 
them. The most remarkalde circumstance connected with this 


fact is, lliat the climate ol’ those places where these plantr^ are 
found inclosed in the solid rocks, is not at all like the climate 
where theyare now found growing. We find, for example, a nusi- 
titude of plants in a stale of petrifaction in Uie most northerly h* 
gions of Kuropo, wbitli are now I'ound growing in the fornd 
zone. As they are found with stalks an<l leaves, and sometimes 
even with fruit upon lliem, lhi‘v nurst ni'cessarily have grown in 
tlic places where they aie now' found, and could not have been 
wafted on the surfici* of the sea li'oni regions lying lUr distant. 

7. That of th(' human race, we find, witli certain^, no re¬ 
mains inclosed in tlie earth, with the exception of a few which 
liavc been /oiind partly in tuffaceous limestone, partly in clefts of 
older mountains which have since been filled up with sand, 
clay, and rubbish, and whicli must be considered as remains of 
the latest rovoliitionary changes in the earth. 

We find a variety of theories formed in later times on this sub¬ 
ject, by llurnet, Wh'ston, Woodward, Fontanelle, Dc Luc, 
Jlay, Hutton, &c. They have each their own peculiar notions ; 
and though it cannot be said that anyone of th'cm is right, this 
will Yyc a matter of no surprise, when we consider how far be¬ 
hind they were in many of the sciences w'hich have made such 
progress during the last century. Though from this progress in 
mineralogy, chemistry, physical, mathematical, and astronomi¬ 
cal science, we^ stand on much higher ground •thiin they di<K 

1 
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1 lit re IS still nuicli remaining which we cannot explain, with rc- 
to the oiiginal formation of the earth, and the successive 
n'\olutions it lias undergone, csj^ecially as we find that all these 
look place prior to the existence of tiie human race. For tins 
I'eason, we are not able to give a perfectly satisfactory account 
of tile history of the creatit n by ]\Ioscs, who,*without determin¬ 
ing the length of this pv‘riod, merely says, that, in the begin¬ 
ning, (rod created the heaven and the earth, and that the earth 
was A\itliout form aiiil void.’’" In all probability a very Jong pe¬ 
riod, j>erhaps M vcral thousands of our probenl years, intervened 
lietween the creatu)n of tlie world and the lime when the earth 
had advancetl so far in tlie arrangement oi* its parts as to he ca- 
j'able i»f exhibiting ^igns of organi/ation. By a day and a 
iiight, we now' undersland I he period of the earth’s revolution 
round Its axis ; bv a vear, the riwoliiuon of the earth in its orbit 
round the suu. Moses says, that the light was first formed, 
aud lIiaL that was tlie first day. On the third day after this, 
the sun and moon wore formed. As we liave now no light but 
w^hat eoines iUher innmtlialely from*the >un himself, or l)y le- 
(leetlon froui the imion ; and as there was light, and likewise 
(la\ and night Ix'fore the sim and moon were formed, we must 
uifer that the dav here mentioned has beim of a di/Ierent cliarac- 
tor IVoin oiir day, and tliat this liiwl a didoront source from 
;iii inirnedialL* communication from tlie sun. We may tJiere- 
fore, conclude, that during flie jicriod of the incipient forma¬ 
tion of the earth, it had ]xjsse.sst’d a liglit peculiar to its own 
constitution, sucli as we shall afterwards find exhibited in the 
case of other heavenly bodies in a similar stage of their forma¬ 


tion. 

For tins purpose, let its cast a glance over the solar system, 
stating such phcnomcria as may assist in explaining this forma¬ 
tion of the earth. On viewing this system, besides the earth, 
which completes its circuit round the sun in a period which we 
can exactly calculate, there arc several other globes, some of 
them lai-ger than the earth, and some of .them smaller, which rc- 
\olvc round the sun likewise in a determined period, some of 
them longer than that of the earth, and some of tlicm^ shorter, 
llesidcs these bodies, the planets, with their satellites or moons, 

^ there belong also to the solar system a multitude of comets. 
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'riiere are several phenomena by wbicli these last are distin¬ 
guished .from the planets. They revolve like them round the 
suiij but in much more eccentric orbits. The period of the rv- 
volutioii of a comet is very different from one century to ano¬ 
ther.* Their greatC'.t distance from the sun is so immense, that 
if men could cxis# upon them, they would not see the sun for 
thousands of years, and the degree of cold must be such, that if 
there were sea or water iipoti them, it must be in a state of ice. 

When these bodies are advancing to their periliclium, and al 
different distances ap])roach nearer tlu‘ earth, we ohservt' tliat 
they arc not only surrounded a linninous atmosphere, but 
that they have likewise a long kiniinous tail, botii of which be¬ 
come the greater the nearer tJiey come to ihe sun, decreasing 
in the same numner as they remove from him to a greater dis¬ 
tance. With n'gard to this Increase and decrease of light too, 
we ohser\e a difference among them. In the case of some ol' 
tliem, almost tlic whole mass of the comet is changed into this 
luminous elastic atmosphere and tail; in others we percebe a 
disimetivd nucleus, which* on its approacli to the sun, lias a less 
expanded atmos}>liL‘re and tail. These atinosjiheres, and still 
more the tails, an' ^o thin anil elastic, that, without the least oh- 
struetion, we van see tlirough them the lesser stars. Counsellor 
Iluth has calculated, that the luminous matter in the tail of tlic 


areat eoniel of ISll, wa*- a million of times rarer than our at- 
mosplifiv ;»t the surfiicc'of llie sea. \o1iiiul' of ith tail lie 

eoinputed to be 2001) times tlie bulk of Uie sun, anil tlie diame¬ 
ter of its nucleus to be eighteen times that of the earth, lie&sel 
cidcnlatos the period of its rev olution to be 3383 years. Iler- 
scliel has accurately observed this comet, and, among otherthings, 
he concludes, that its light was peculiar to itself. The colour 
of its nucleus was greenish, or a bluish green, and the nucleus 
or heail was not in the centre of the atmosphere, which was most 
expanded on that side turned to the sun. The ratliu.s of the 
atmosphere he makes to be about 322,000 English miles, and 
ihe length of the tail more than 100 millions. By continued 
observations on this comet, he found that it underwent actual 
physii-il changes in its structure, and that it was globular. On 


• Thoir minibcr is koiisitlerod a-, oxcceding 4000. 
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a})jm>ach to the him, his li«ht and heat sdanod to pvoduci^ 
t'lumu'al eiRvn upon it; he l)clie\cd that it ro\olveil on its axis. 
H\ comparing tliis eoiuet with that of 1807, he concludes, tlul 
o\cry time comets approacli their peruicliuin, they come nearer 
and nearer to the sun ; that, therefore, the amiet of 1807 had 
'several timt^i hcou m its pei .luliiim, it beng iiS million of times 
ii.'aror the sun tliaii the comet of 1811. Its tail was only 9 mil- 
litms of niil(*h lon^*, whereas that of 1811 was})l millions. The 
{‘fleet of the sun on the latter was much greater than on tin* 
otlur, and it liad probably seldom or n<‘vei before bei*n in its 
jurilielimn. wlnivas, on the nnitrar\, the comet of 1807, in 
**ouse(iuem*i‘ oi' ha\in^ been several times in its perihelium, must 
Ik' inon‘ ad'wmcxd in it*^ «'rowt]i, and maUired. llv comparing- 
hk(wis(' the constitution of the oreat comet, witli a smaller one 

in ihe same year 1811 , he found that tlie smaller one was much 

% 

more complete, and a|)pioachcd iu‘aii r liie natinv of a planet 
than tlie <;ivat conut, as tlie inlliuaicc of thi* sun upon its jx^ri- 
iulium, was not much greater than hi^ influence on a pJaru't in 
th e vinie situation 

I have' made thc-)C remarks on tlie natme of comets, and tins 
comparison of‘•ome of them, for the sake of introducing certain 
consuleralions, drawn from lacts, which I consider as a proof 
lliut our earth, m Us rude and undige^lcd ttatc, has been a co¬ 
met. Of this liypothcVis, I shall state, in what follows, se\cM*aI 
strong proofs in phenomena wliich occur in our own coiuUrv. 

Whiston, in his 'rheor\ of the ICartJi, supposes that it lias 
originally been a comet, or the atinc'spliere of a comet, wliich, 
in Its course round tlie sun, lias moved in a very eccentric eb 
lipse; that, of couvbe, in its perihelium, it has been subjcxicd to 
a very high degree of heat, and in its aplieiium, to an equally 
strong degree of cold ; that, in the one of these situations, it 
was vitrified by the heat, in the other coveicd with ice; that, 
by degrees, its orbit has gradually changed from this long el¬ 
lipse, to that almqst circular path in which it now moves on the 
whole, at a much smaller distance from the sun. How far does 
iliis agree with the* phenomena which we can observe on our 


• Sco Phil. Tiansacl. IHlUaiul T5aclti’s X'-tnnionilM’hc*" Jiliihii'Ii fur di 
ihr ifim p. IHo 
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globe 't With regard first to tlie change in the form of its orbit, 
this must be a matter of very difficult proof; to accomplish such 
a change, l*^quircs a period of incalculable length, and if it has 
taken place to such a degree, we ought to find the change still 
going on, appioaching nearer and nearer to a circular orbit. 
By tlie fieriod of the earth’s annual revolution round the sun, 
wc cannot ascertain this point; for though this continues S65| 
days without change, every day, every hour, every second, may 
be shorter, without our being able to discover this. La Place 
computes, that, since the time of Hipparchus, who lived about 
900 years ago, the year has become some few seconds shorter. 
However inconsiderable this quantity ntay be, it proves a real 
cliange. Probably the change was greater at first, diminishing 
as the orbit of the earth approaches a circular form. Does the 
present physical constitution of the earth, and the phenomena 
which occur on it, countenance the idea of the orbit of the earth 
having at first been a Jong ellipse ? From our present knowledge 
of chemistry and mineralogy, we cannot adopt the idea of Wins¬ 
ton, that, in its pcrihelium, the earth underwent a jjroccss of vi¬ 
trification, in the sense in which we now understand tlie woifl. 
The solid Inidy of our globe coiisl.«ts of various minerals, com- 
]) 06 cd of different kinds of earth, combined together in certain 
j>roportions. In Ibrmer times, these were considered as simple 
bodies, or, as they w^ere called, elements. But by the discoveries 
of the illustrious chemists Davy and Berzelius, it has been 
found, that not only potass and natron, but that all kinds of 
earths, which we formerly considered as simple, are compound 
iKxlies, each species consisting of a peculiar base, w.'ith a fixed 
jiroportion of oxygen. 

The form of the earth, a spheroid compressed at the poles, 
pRu es, Thai, at its original formation, it was in a state of 
perfect fluidity. 2d, That to account for this figure, it must 
have revolved on its axi»ftvith more velocity than it does now, 
as it is higher at the equator, and more compressed at the jxiles, 
than ilKought to be from the laws of gravity with its present ve¬ 
locity. From its original fluidity, all sorts of mineral bodies 
must ha.ve been dissolved in a fluid medium. When <we assume 
that a body undergoes combusUcoi in being combined with oxy¬ 
gen, by which it is by no means to lie considered as destroyed , 
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ur annihilated, and that a burnt body is a body combined with 
a certain quaiitity of oxyg^ ; then, since all sorts of uiinerals 
are composed of particular kinds of earthy combined with a cer¬ 
tain proportion of oxygen, our globe xiiust, at certain times, have 
undergone a state of combustion. This agrees entirely witli its 
present constitution ; and as it appears that comets, during the 
time of their perihelium, undergo decompositions and combus¬ 
tions, we may conclude, that the earth, during one or several 
perihelia^ has passed from its fluid to its present, as w'o may call 
ii, burnt state. Its original fluidity can scarcely be denied ; 
but the fluid substance of which it was composed, and in which 
all other things were dissolved, cannot have been of the same 
nature with our present water, which is Incapable of holding 
such a multitude of mineral bodies in a state of solution. We 
arc thercflire entitled to concJiuhs that, at the time when the 
masses of the globe wore decomposi‘d, llie fluid medium 
which held them in solution was also decomposed and converted 
into a difFerciit character. The peculiar fluids found in cavities, 
in rocks and minerals, may, when strictly examined, give us 
some information as to the original fluiil in which the matter of 
the strata was dissolved. During this state of combustion, an 
immense quantity of light must have been disengaged, as we sec 
takes place with other comets at the time of their perihelium. 
As we find thus, that both fire and water have acted a jiart 
during the period-of the earth's first formation, we may, in this 
manner, without inconsistency, combine the two opinions which 
have been opposed to one another on this subject. 

And now, with regard to the other part of Whiston's theory, 
he assumes, that, during the period of its aphelium, the earth 
was covered with ice and snow. At first view, it seems not 
likely that we should be able to exhibit any proc^ of this. But 
besides its extreme prbbability, we shall find actual proofs that 
the earth has been covered with ice and snow, la our own 
Norway, so ridi^in geoguostic phenomena, there are to be 
lound unquestionable proofs of this. In reading geognostic 
and other works, containing descriptions of particular countries, 
we rarely meet with observations, from which the authprs were 
led to draw this conclusion. Sir James Hall, in his remarks 
.on the changes on the surface of our planet, and on the huge 
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masses ol’ rock ,which are found about Geneva^ and the coast oi 
the Baltic, and the formations ol‘ the vast sand-plains which are 
found in Holland and in the north of Germany, infers that not 
only strong currents, but ice likewise, must have had a share in 
producing tliese effects*. There aie not wanting manj'^ facts to 
confirm the conciliation that ire has worked prodigious changes 
on mountain masses, and conveyeil from them large rocks into 
regions, where now no perennial icc is to be found, at a great 
distance from the mountains, from which they must have come. 
Men have often hud recourse to extraordinary exertions of the 
})owers ot‘ nature in explaining these phenomena. Thus has 
De Luc endeavoured to account for them by the eruption of 
gaseous fluids 1‘rom tlie bowels ol llie earth, which have burst 
the mountains, and scattered the loosened fragments to a 
great distance around. '^I’lie Inige masses of granite whicii an' 
to he found on the limestone inountulns of the Jura range., 
and which have evidently come from the .Alps of Switzerland, 
though there lie deep valleys between the Alps and the Jura 
mountains, have been a riddle to many, es])eciallv as they an 
found very high up on the slope ol‘ the hills, and not in tlie 
bottom of the valley. Some, as I have mentioned, wish to ex¬ 
plain this by a projectile jiower. Dolomiou imagines that tlierc 
has lx?en tbrmerly a continued slope iVom the top ol'the Aljis to 
the Jura lulls, on Avhich tlici-o rocky masses liave flescendcd 
from the one to the other, and that the present intervening \ al¬ 
leys have been hollowed out by more recent revolutions. A few 
suppose that these masses have been brought to their present 
Bituation by icc. According to Von Buch this is a very general 
o|nnion in Switzerland. It is not only in mountainous regions 
wo find tliis phenomenon, but also in flat alluvial districts, 
where these i"ocky masses lie upon gravel and sand, a circum¬ 
stance wluclji cannot be explained in any other way, than hy 
their having! been brougi.t thither in combination with masses of 
ice. It caniliot be admitted that they could be brought to such 
situations b^ torrents of water, for the same torrents whicli 
could have (been capable of bringing such masses of rock, 
must at the( same time have carried oft* the gravei and sand 

-r— f-: -—-— 

• Vide Sir Janies Hall’s Memoirs, in the Transactions of the Jtoyal Society 
oI‘ Edinburgh, 
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oil whicl) they rest. One needs only to travel througli the 
plains of Denmark, to perceive how improbable the supposition 
is, that such ‘masses could be placed where they are by water. 
In sliort, in every country, whether it be mountainous or flat, 
we shall find similar traces of the operation of masses of ice. 
The prominent conglomerations to be found in many districts, 
may be easily accounted for in the same manner. But it is par- 
ticuiarly in Norway I have found many proofs of the operation 
of immense masses of ice which have now disappeared. 

1. As in other t'ountrics we find large loose rocky masses 
lying spread over pretty level plains; (or example, in travelling 
(roll) Alarsluen, on the Mlosen, lolA'uten inHedemark. ThestJ 
must have l>een brought fr<im a great distance, for there are in 
the neighbourhood no mountains of'the same character as these* 
iiui'ises. 

In lu) olht'i* satisfactory way than by the operation of ice 
(an we explain liov/ those prodigiously large loose stones, some- 
:injC’» wiili sliarj) corners, liave been brought up to the ridges 
and tops of higli niountains, whicii are found in such numbers 
ui the province of f^hristiansand. The first time I met with 
such single loose hk'cks lying on the ridge of the high moun¬ 
tains in Nuinedal, I thought they must be the remains of 
strata, or of masses which had covered the mountain^ and which 
liad in after-limes been decomposed and carried off by water, 
leaving those traces of their former existence. But, on exa- 
n/ining them more closely, I found tliat this account of the mat¬ 
ter Avould not do, for I found that, in their internal structure, 
many of these stones neither corresponded with one another, 
nor with the mountain mass on which they rested. By the as¬ 
sistance of immense raasscvS of ice, on the other hand, it is easy 
to conceive how they could have been brought from a great 
distance, and pushed high up on the mountains. 

a. In travelling over our mountainous districts, especially in 
^)sterdal, it will b& frequently found that the slope of the moun¬ 
tain towards the valley is covered with large loose stones, mixed 
with a great quantity of loose sand and gravel, and that this 
covering ejrtends to a con^derablc height over the bottom of the 
valley. If we consider attentively this mixture of large loose 
•stones and gravel, we shall find that these could not have been 
produced and l)rought hither by any current of water descend- 

H a • 
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mg through the valley, and depositing these larger and smaller 
remains of the ruins of the mountains; for the current which 
brought down the large masses, and deposited them there, 
could not possibly, at the same time, have deposited the finer 
sand and gravel, but must have carried it down to places 
where the influence of the current was less powerful. We may 
indeed suppose that two different currents at different times 
might produce this mixture ; that the first and largest current 
deposited the large su»ues, and that a later and less powerful 
current deposited the gravel and sand. At first view this sup¬ 
position scorns not improbable; but, on a closer examination of 
this mixture, we shall find that it is not consistent with fact, for 
if a nughty current had hrought down and deposited the large* 
stones in the first instance, they must in that case rest upon one 
anothci, without .my thing inter}»oscd between them, and the 
gravel, brought down and deposited by the succeeding current, 
could only liave filled up the suriounding cavities; whereas, oii 
the contrary, we find the large stones lying separated from one 
another, surrounded by sand and gravel, a (.ircuiiistance which 
c*annot he explained in anbtlier way than by supposing that the 
whole has formerly been filled up with ice, which has pushed 
the whole mixed mass up the slope of the mountain. The wa¬ 
ter of theict, afterwards thawing, carried off by its rapid streams 
a part of llie stones and gravel, which were then heaped toge 
thor, deeper down in the valley: these heaps resemble entirely 
those which glaciers carry before them. 

4. We come now to the fourth and the strongest proof, that 

immense masses of ice have formerly existed in Norway, in 

places where now no perennial ice is to be found. When I last 

summer (1823) undertook a journey to Stavanger, to examine 

the Union Copper Works, which have lieen commenced and 

again given up, I made an excursion from tlie dwelling-house 

of Fossan, which Pontoppidan, in his map, calls Fossland, in 

Hollo Annex, ,in the parish of Strand, to examine a branch of 

« 

the wtrifka at Vasbotten, about a quarter of a mile (more than 
English miles) north-east from Fossan. The road vyent 
first o\®r some cultivated ground, ascending a little, but after 
between four and five thousand paces it went over a large level 
«andy plain. This plain was overspread with a multitude of 
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fiunuli, that had been all opened. Urburhill, which reaches 
out to the sea, lay upon the right hand, and, on advancing far¬ 
ther over the plain, you see the dwc'iing-house of Howkelie, at 
a little distance to the right, in a vallcj' which stretches up into 
the hill. At the upper end this sandy plain was bounded by a 
glacier-dike or rampart, which extended across the whole valley. 
As this glacier dike is remarkable, and, so far as I know, the 
only one of its kind lying close to the level of the sea, in a 
district* where you find only a few heaps of perpetual snow 
in hollows of the mountains, where it slopes to the north-east, 
at the height of from two to three thousand Rhenish feet 
above the sea, I must be a little more particular in describing 
it. Its length across the valley, from mountain to mountain, 
i.s SZ50 feet, its perpendicular height above the plain 100. At 
one of the ends where it approaches to the mountain, it is bro¬ 
ken through, so that there the highest part of its brink is not 
above twelve feet higher than the plain. This opening or 
breach is not above 200 feet broad. The dike itself con.sists of 
coarse gravel and sand, mixed with a great number of immense 
blocks of gneiss, which is the prevailing kind of rock in the 
mountain. We find this gravel and sand not only heapeil up 
across'the valley, but pushed up in great quantity on the oppo¬ 
site side of the dike, to the length of 1400 feel towards the 
mountain. 

The whole bottom of the valley is covered with a lake, which 
is called Howkelie Water, of the same breadth as the length of 
the dike, and extending about ten thousand feet up the valley. 
The people in the neighbourhood say that it is one hundred fa¬ 
thoms deep. As the surface of the lake is only ten feet higher 
than the plain on the other side of the dike« and as this, there¬ 
fore, where it is lowest, is two feet higher than the surface of 
the lake, there can be no run from it on this quarter. The wa¬ 
ter has it.s outgate at the other end, by a fall of a few feet, into 
a similar lake, and from this again, by a little fall at Yhshotteti, 
it pasfSes into a latter lake, called Ejewater, from which it 
soon after runs into Lyseford. These three laSes lie in n semi- 
drcle. * • 

From this description it will be easy to see that this dike 


* By observation^^ I made, Stavanprer Church ]\q^ in 58* 57^' 58" 
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could have been formed only by masses of ice, which must 
liavc filled up the whole valley, and, by their spreading and 
pressure, have hollowed out its bottom. In all probability the 
water of the melted icc, at a late period, burst through the 
dike, and for a while had its issue through the opening, and 
its present outlet either did not then exist, or was filled up 
with icc and gravel. On the plain below wc find not a trace of 
the gravel carried down from the dike, a thing of course not to 
be expected, when we think of a torrent 5200 feet in breadth 
rushing out with violence. Not only the dike itself, but the 
whole horizontal surface, exlnbits proofs that there ha.s been a 
glacier here, for the plain exactly resembles those which I found 
adjoining to the glaciers presently existing between Londfiord 
and Lomb, in Guldbrandsdal, where I had likewise occasion to 
travel last suuiiiier. The resemblance is .so striking, that every 
one who has an opportunity of making ihe comparison, must 
form the .same opinion. As a proof of this I may mention, that 
Mr O. Tank, a skilful young mmcralogist, who visited with 
me the dike of which I have given the description, and after¬ 
wards accompanied me to the glaciers, I ha\^ just mentioned, 
on seeing the latter, without having heard a hint on the subject 
from me, he immediately exclaimed that the dike we had seen 
at Stavanger must be a glacier dike,* 

As I think that what I have stated will be sufficient to prove 
that the Norwegian mountains have been covered vvith ice down 
to the lev'^el of the sea, and therefore that the sea itself must have 
been frozen, we may from this find the reason why the Norwegian 
mountains in general are so steep, I may say perpendicular, on 
the sides which hang over the valleys, not only in the valleys 
which are high above the level of the sea, but in those from the 
bottom of which the waters run into the Norwegian Fiords 
(Firths).-f- Ice, or glaciers, by their immense expanding powers, 
must, beyond doubt, have produced this change in their original 
form, from this circumstance, that they were continually sliding 

• 'riio principal glacier in the valley of Boredhus descends from 3000 
feet abt>vc Uie sea to 1400, with a moraine or dike, of earth aritl stonen, in 
iront, from 0 to 000 feet broad.— Edit. 

i* Our English geographers use Frith from fieixtmy iiibtcad of the coriLti 
nord Firtli, from I ho Danish Fiorfi'—E dit. 



E&mark 07t the Geological History of the Earth. 119 


downwards from the higher mountains to the lower districts, 
and, by this progressive motion, carried with them the masses of 
stone which they had torn from the mountains. It is easy to 
eKplain why no trace of these mabs».o thus separated is to be 
found immediately below' the precipices tlius formed. 

As these mountain prec'piccs arc often from three, four, to 
five thousand feet high, and the valleys over which tlicy hang 
are likewise several thousand I'eet in breadth, it must be a mat¬ 
ter of astonishment to think of such valleys being filled with ice 


to the extent of several miles. This ice in lower districts must 


have stretched a long w^ay out into the sea, and, on its thawing, 
large masses must have broke loose, and gone out to sea, as we 
find takes place now in the polar regions. I have no hesitation 
in affirming this, when 1 survey the effects of immense masses 
of ice, where there is no rtxnn to be mistaken. 


I shall further mention the siijiposed effects of glacier ice in 
mother part of Norway, at the level ol' the s('a. 

Last summc'i’ f w'ent b^ sea from Ilergcn to Sdndfiord and 
Nordliord, on the outside of the Sears (she rocks which lie 
along the shore), to examine the petrifactions which Ponloppi- 
dan talks of in his Natural History of Norway, as to be found hi 
Steensund, in the island of Gule, at the beginning of the Gl' of 
iiorlli latitude. I went on shore at different places; and although 
I carefully examined every jilaee around, I found not a trace of 
petrifaction.'*■ On the ctmtrary, I found that the part of the 
continent separated from it by the Sound, and the island of In¬ 
ner or Eastei' Lule, consisted of a solid conglomerate, composed 
of boulders, from the size of a pea to that of a man‘'s liead. 
Those boulders consisted chiefly of gneiss, quartz, and clay- 
slate, wliich w'cre involved and bound together in a mass so 
rolid, tliat it was difficult to find out what the binding medium 
was, as the interstices between the large stones were com¬ 
pletely filled up with small boulders. On clo.%er examination, 
at particular spois, I found that this binding medium was chlo¬ 
rite and hard clay. 


* l’rofes>s»r llathke, wlio tiaJ formerly been at the same plact^ and immri 
none, icconuu ‘ndod to me to make thi' examliution. 
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On this rock there seemed to me proofs of the powerful 
operation of ice. I found that the precipices on the side of 
the mountain next the Sound were several feet in height, and 
perfectly perpendicular; and though they were composed, as I 
have mentioned, of boulders cemented together, they were per¬ 
fectly even and smooth. If these precipices had been the effect 
of rents, attended with .successive masses tumbling down, then the 
boulders adjoining the rent must have been found adhering some¬ 
times to the one and sometimes to the other of the separated 
masses, (those which have fallen into the sea arc n«) more to be 
seen) ; and, in that case, the boulders left in one mass must haAt' 
left a mark of itself’ in the corresponding one. This, however, 
was by no means the case, as the rock which remained was per¬ 
fectly smooth, and had the appearance as if the.se boulders had 
been cut across by a sharp knife. I can ox})laln this plienome- 
non in no other way than by supposing, that large masses of ice 
pressing through the Sound, have cut these precipices lying pa¬ 
rallel to the direction of the Sound. 

1 could give other pnxifsof the conclusion I have sought here 
to establish, but, to persons capable of judging of the rnattei, I 
consider these as sufficient. 

The result of what I have said I may state in the following 
particulars. 

1*. That, in the beginning, the earth existed in a fluid .state. 

2. That, during the long period it required to assume its pro¬ 
per composition and form, it has alternately lieen, at one time, 
at such a distance from the sun, that all the water upon it must 
have necessarily been converted into ice ; at another so near it, 
that not only the solid earth and minerals underwent a change, 
but also the fluid substance which held them in solution was de¬ 
compounded and changed. How deep these changes went into 
the body of the earth we have yet no means of ascertaining. By 
comparing the phenomena of burning volcanoes .with the combus¬ 
tion of the metalloids, kalium, natrium, silicium, calcicum, wc 
may conclude, that, deep in the bow’els of the earth, there is to 
be found, a multitude of specific metalloids, the combustion of 
which is the cause of the eruptions of volcanoes. 

d. That organisation did not begin till this long period wa^- 
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coiTij»letcd, which the earth required to the full development of 
its own coiiotitution ; that, after it began, it proceeded by suc¬ 
cessive steps from the less to the more perfect formations, end¬ 
ing with man as the head of the wliole. 


Ohservatums on the Structure and Ftmetions <f the Sponge. 
By R. E. Grant, M. D., F. R. S. E., F. L. P., M. W. S., 
Honorary Member of the Northern Institution, &e. Com¬ 
municated by the A uthor. Conclmled from the preceding 
Volume, p. 351. (With a Plate.) 

TCHE silieious and calcareous spicula above descrilK'd are groujv 
cd into strong fasciculi, which are disposed around the internal 
canals of the sponge, in the order l)est calculated to defend these 
j)assagcs from compre.Svsion, and from the entrance of extraneous 
bodies, and likewise to form between the canals certain inter¬ 
stitial spaces for the development .and exit of the j)va. Like the 
hard parts comptjsing the skeleton in other animals, tJiesc earthy 
spicula arc maintained in their relative situations by a toughdi- 
gamentous matter, distinct from the other soft parts of the 
sponge. In the horny species, however, where the axis is com¬ 
posed of cylindrical tubular homy fibres, ramified and continu¬ 
ous throughout the whole body, this connecting cartilaginous 
matter appears to be unnecessary, and, from the examination of 
dried specimens, it appears to be altogether wanting. The exa¬ 
mination of the living properties of the axis in the lu)rny species 
forms a stibjcct of curious and interesting intpiiry, which must 
be left to those who have opportunities of observing thent alive 
in warmer latitudes, as they do not seem to inhabit the British 
shores. The dried filaments of the S. Jistularh, Lam. when 
viewed through a powerful microscope, appear to consist of one 
continuous ramified tube, whose central cavity (PI. II. Fig. 19. b) 
is entirely fiUedi with a dark opaque granular matter, which does 
not consist of spicula, while the sides of the tube (a) are trans¬ 
parent and amber coloured like common cat gut. In the S. offi¬ 
cinalis., •where the filaments arc much finer, the sides^f the tube 
(Fig. 20. a) have the same colour and homogeneous appearance, 
but the central cavity (h) appears empty. Mr Ellis states. 
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that, in the branched sjK:cies, the central cavities of the iy)rny 
^laments are filled with a soft white matter, and that they ter¬ 
minate by distinct apertures on the surface of the body; and he 
considered these cavities as undoubtedly the habitations of ani¬ 
mals of a particular kind, (Hist fles Cor. p. 94). The confir¬ 
mation of this opinion, by accurate experiincnt.s, would establish 
a very strikiii^ di.stinction between these elastic species and the 
more friable earthy sponges of our own shores, and would point 
out a remarkable approximation in these highly organist'd spe¬ 
cies to the polypiferous axis of tubularia*, sertularia*, and other 
keratophytes. In all the calcarecjiis sj)onges which I have hi¬ 
therto examined, we iiivariablv find trirafliate spicida, which Jire 
completely^ enveloped in thv coiincctiii^ imitter, ami are employ¬ 
ed in forming the bounding fasciculi of the |x)rcs. Ifesides these 
complicated spicula, we fivijuently find a second and simpler 
form of spiculum, one extremity only of which is immersed in 
the connecting matter, while the other eiul, jjrojecting fiLV from 
till- surface, flefends the etitrance of the pores and orifices. 
Thus, in the S. rovipre.v.sti (Fig. 23.), the bounding triradiaU- 
spicula (Fig. 11.), of various sizes, are found envelojicd in the 
tough eonnoeting matter around the pores, the defending elavati 
s[)icula (Fig. 12.) have their straight tapering portion iminer.sed 
in the eonmeting matter, while their eiirved extremity hang- 
free over the entrance of the pores. In the S. curoiiata the con¬ 
necting matter seems to cover entirely tlie boumling triradiati- 
spicula (Fig. 17.); and only the thick obtuse extremity of tlu’ 
jiccdle-shaped defending spiculum (Fig. 18.) is immersed in it. 
while the tapering pointed (md hangs free over the jxjres and 
fecal orifice. I have never observed a combination of calcareous 
ami silieious spicula in the same sponge, nor any kind of sj,ieii- 
lura in the horny species. Two distinct forms of spicula are 
very .seldom observed in silieious sponges, though tliev are fre¬ 
quent in the calcareous species. In the Spongia ventUabrnyn, 
Lin., besides the long waved silieious filament (Fig. 5.), we ob- 
si^rvo a distinct needle-shaped spiculum obtuse at one end, and 
f|jiper»'d to a point at the other, (similar to Fig. 18). In the 
S. p’llosu, 'Mont., besides the long straight fusiform spiculum, 
we observe a shorter curved spiculum, of equal thickness through¬ 
out, and rather obtusely pointed at both ends, like that of flir 
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SjKnhgillafriabilis (Fif^. 1.), but larger. In general, however, 
the only elifference observed among tlie silicious spicula of the 
same individual is a great variety in their size. Donati not only 
observed that the hard .spicula of the Tcthya spharica differed 
remarkably in size, but likewise, that they were bound together 
by a peculiar flesliy or tendinous matter, (Mar. Adr., p. 62). 
In the S. roalitUy besides the slender eurvetl fu.sifonn spiculum 
(Fig. 2.), wc observe a long thick spiculum of the same form, 
wliich extends along the sides of two or three successive pores, 
and contributes much to their strength in a .sj>eeic3 ])eeuliar1y 
liable to have the diameter «jf these ])assages disturl>ed from the 
flexibility of its branches, and their erect position at tlie bottom 
of the sea. 

At the approach of clcath, and during putrefaction, the .soft 
gelatinous or cillnlar matter of the .S', paniecn escapes plentifully 
from every opening of the body, and drops down like the ro])y 
transparent colourless matter of an egg, without loosening, in the 
''lightest degree, the connecting matter of the spicula, or alter¬ 
ing' perceptibly the form of the skcli'ton. When we extract, by 
>trong pres.sure, the cellular matter from the .S’, coalita, S. to- 
mento-su, &c. we obtain a very tough h'athcry substance, com¬ 
posed of spicula firmly bound together by the cartilaginous mat¬ 
ter, and retaining the original colour and form of the S|X>nge. 
Jly repeatedly and strongly agitating a thin portion of the recent 
•S’. papiUuris in fresh water, and tlien examining it iintlcr a jKJw- 
erful microscope, we find that the cellular matter has been en¬ 
tirely washtd away, and the sj)ieula are left imbedded in a trans¬ 
parent homogeneous tough matter, which retains its original co¬ 
lour and form unaltered. This connecting matter tears like A 
piece of cartilage, emits a fi.shy odour wlien burnt, dis.soIves with¬ 
out effervescence in nitric acid, contracts mtich, and acquires 
an amber colour by drying, and becomes very brittle in the 
dried state, probably alone from the earthy spicula it contains. 
There seems, therefore, to be a distinct matter in the earthy 
sponges for connecting, and probably secreting, the spicula of 
their .skeleton. 'Jhe dried preparations of this animal, preserved 
in museums, owe their form and stability to this tendinous con¬ 
necting substance, and, from its close resemblance in the dried 
state to the amber coloured filaments of horny species, it i' pro- 
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babic, that, by removing the spicula, we might obtain from the 
earthy sponges of our own coasts the advantages for economical 
use derived from the elastic species of tropical seas. The soft 
gelatinous matter mentioned above, as escaping abundantly from 
the broken S. paniceay is met with in greater or less ({uantity in 
all the other species which have been examined. Cavolini ob¬ 
served it to be very abundant and consistent in the S. offlciTMlis 
and St camosa. Schweigger observed it to be most abundant in 
the sponges of the Mediterranean in autumn. Vio and Olivi 
considered it as a distinct matter from the other soft parts of the 
sponge; and Schweigger found it to consist almost entirely of 
minute granules, with a little transparent moisture. It has an 
unctuous feel, emits a fishy odour when burnt, leaves a thin film 
or membrane when evaporated, and appears to the naked eye 
transparent, colourless, and homogeneous, like the colourless part 
of an egg. But, when a drop of it is examined on a plate of 
glass under the microscope, it appears entirely composed of very 
minute, transparent, .spherical or ovate granules, like monades, 
with some moisture. These monade-like bodies, nearly all of the 
same size and form, resemble the pellucid granules or vesiclc.s, 
which Trembly has represented as composing the whole texture of 
the hydra^, or the soft granular matter we observe in the stems of 
living sertularine, and, indeed, most of the fleshy parts of orga¬ 
nised bodies appear to be composexl of similar pellucid granular 
or monade-like bodies in different states of aggregation. This 
soft substance, which might be termed the parenchymatous mat¬ 
ter of the sponge, to distinguish it from the tough connecting 
matter of the spicula, is found in all parts of the body, but is 
chiefly contained in the intermediate spaces between the parietcs 
of the internal canals, and it is more abundant at the time when 
the ova first make their appearance. The tough glistening sub¬ 
stance which lines the intertial canals, and passes over the sur¬ 
face, iMttween .the pores, is- the most highly organized part of 
the aniinah > That of the canals resists repeated Strong agitation 
in fresh >and appears through the microscope a very con¬ 
sistent homogeneous jelly,''with a rough granulated internal sur¬ 
face. The" roughness smnetimes assumes a lineal appearance, 
exhibiting the rudiments of fibres, and the transparent granules 
which project considerably from its surface, become more rare 
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Dear the fecal orifices. There is an apparatus at the entrance 
of the pores, of a nature very different from any of the parts al¬ 
ready described, and which throws much light on the funefiems 
of these openings. When we cut a thin .layer from the surface 
of the S, papillaris (fig. 21.), and look down through one of its 
pores with the refilecting microscope, we perceive a very delicate 
net-work of gelatinous threads (fig. 25, c) thrown over the en¬ 
trance of the pore. This piece of structure is so fine as to be 
perfectly invisible to the naked eye, and is always effaced in 
dried specimens. It is present in every pore of the living ani¬ 
mal, and consists of several broad filaments of a soft trans^ia- 
rent, colourless, and perfectly honjogeneous substance, which 
pass directly inw'ards from the bounding fasciculi, (fig. 25, a b) 
or gelatinous margins of the ]K)res, to be connected with one or 
more central meshes, formed of the same threads, and lying in 
the same plane This gelatinon.s net-work, consisting generally 
of six or seven meshes, lies always beneath the defending fasch 
culi (lig. 2l<. h) in the sjK'cies whore these occur. And, while 
it is admirably protected by the depending spiciiJa of the pores, 
a.s 111 the S. paiiicea^ where these .spicula spread over it like the 
rays of a fan, it serves to guard still more completely the inte¬ 
rior of these passages from particles of sand' or small floating 
animalcules. By making deeiK.*r sections, wc sometimes ob.serve 
one or more net-works of a simpler structure (fig. 26. r), but of 
the same nature, lying beneath the first. None of the project¬ 
ing granules, which line the whole internal surface of the canals, 
and compose the jiarenchymatous matter, are seen on any part 
of these net-works, and thdr position, regularity, and constant 
appearance, sufficiently point out their function, and show, inde¬ 
pendently of the surrounding frame-work, and the 9uiTents 
passing constantly in, that the pores are not the open cells of 
polypi, nor accidental perforations, made by worms animal¬ 
cules in a pulpy substance. When we examine carefully the 
base of sessile species of sponge, we observe, that the part which 
forms the connecting medium between their body and tlie rock 
on, which they spread, is a tough consistent gelminous substance 
(fig. 21. A), similar to that which lines the canals,'and passes 
.over the surface between tlie pores; it insinuates itself into all 
the inequalities of the surface to whtcli it is attached, and is the 
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part wo observe, to advance first during the spreading of the 
ovum, (fig. 29 . 6). It is a very remarkable circumstance, tfiat 
Aristotle is almost the only writer who has described this part of 
the anatomy of tlio sponge. He observes, that they do not ad¬ 
here by a continuous surface; lhat they have some intermediate 
empty canals; that they arc fixed only at particular parts to 
the rocks, and have a kind of membrane spread out under tlieir 
base (Lib. v. cap. IG.) He has accurately distinguished and 
described the pores and fecal orifices, and was as well acquaint¬ 
ed with their functions as F'illls or Lamarck. He says, we ob¬ 
serve cm the upper surface of the s])onge minute pores (jrc^oi) 
placed close to (*ach other, and almost imperceptible, and a few, 
about four or five, wide orifices through which tlic ani¬ 

mal is supposed to take in nourish mint.”— Ibid. 

The organs whicli we know to cause the currents in other 
ziKiphytes, and in infusoria, are very small, shoi't, almost im¬ 
perceptible ]>rocesses, liM-nied cilia*, disposed around the uunith, 
or on the tcntaeula. They are kept in a state of very rapid 
vibration during the expanded state of llie .inimuls, for tlie pur¬ 
poses of nourishment, respiration, or progressive motion. Tlie 
highest orders of aquatic animals prodt*ce currents in the water, 
by the contraction and relaxation of various muscular parts of 
their bodies; and the ino;?t perfect inhabitants of the dry land 
produce similar currents in the air to oxidate their lilood. We 
are not yet acquainted witli any zoophyte capable of producing 
these currents, by contracting and dilating its axis; and I have 
ali’cady sliewn, that the currents of the sjionge are not pro- 
duccxl by any contraction or dilatation of the mass of its body, 
or of tlie pores, canals, or orifices. No naturalist lias ever dis- 
covereil polypi in the sponge; and, as I have used every effort 
in vain to detect them with a microscope, magnifying nearly a 
hundred times, it is very probable tliat no sucli organs exist. 
If they be present and indistinguishable by such aid, they must 
be at least a hundred times finer than a filament df silk, and tlic 
cilia? of the tentacula of such polypi would bear no proportion 
to the velocity and volume of the currents alreatly described. 1 
have stated vibove, that the currents can be distinguished by the 
naked eye passing into the open pores of the S* panicca^ and 
they arc readily seen through the microscope passing into the 
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(K)rcs Ml luo^'t of the other six^eics. I was tlierefore IlxI to sus- 
|x?ft that tlie ciurents ard: not caused hy polypi on tlie surface, 
but hy cilite, or some similar apparatus, placed around the en¬ 
trance of the pores, or on the mar^ius of the gelatinous ueU 
works, or on the whole surface of the internal canals. I iirst 
placed a thin layer from the surface of the S* jjajullaris^ in a 
watch-glass witli sea water under the microscope, anti, on look¬ 
ing through its pores, I perceived the floating particles driven 
witli impetuosity through these openings, they floaUxl with a 
gentle motion to tlie margin of the pores, luslietl through with 
a greiitlv increased velocity, often striking on the gelatinous net¬ 
works, and again relentetl their course when they liad passed 
through llie openings. Tlie motions were exactly such as we would 
expect to be prothiced by ciliic, disposed round the inside of 
the pcavs; but thi^ most inkiise observation, with high magnk 
fying jM>wers, did jiot rt'iider cili;e visible on this or any other 
species which 1 exaniinc’fl. I now took deeper sections from 
tlie suhstanct'of a gieat varii!\ of living sponges, after remo¬ 
ving tlu‘ir suj’face, and on examining them in the same manner, 
under a ])ou Tfid micros( <)}>e, I found that, wherever a iK^rtiun 
of an Intei'iial canal presented itself, there was a distiiiel and 
raj)ld current through it, but the moving organs were as little 
distinguisliahle on these, as on tlie margins or net-works of the 
{lores. On looking with the micniscope through tlic poi'cs of a 
dctaeliLd jiorlion of the S. comprc.sm^ (fig. ilii, r/,) I Jiave some¬ 
times observed a confused motion among the gramdar Inxlies 
lining their sides, and have even seen these monade-like bodies 
in groups staggering to and fro, wlien tiuy iiad fallen separate 
to the bottom of the watch glass. But, altliough every known 
analogy would lead us to believe tliat thcsl' motions and the 
euiTcuts are produced hy ciliji?, I liave never been able, by any 
artifice, or by tlu^ higlicst magnifying powers, to bring them 
distuu‘tly into view in any species of sponge. 

What rulatcii to the formation, expulsion, and development 
of the ova, I slmll exemplify chiefly hy wJiat I have obscrvcxl 
during three successive winters in the S, paiiicca, adding at the 
same time such peculiarities as I have remarked in ■•other spe¬ 
cies. By dividing this memoir into parts, and thus protracting 
its publication, I have been enabled to vary and repeat my ex- 
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porinients ; to observe the aniijinl at all seasons of the year ; and 
to confirm my observations, by various continental authorities 
which were unknown to me when my experiments were first 
read before the Wernerian Society. During the months of Oc¬ 
tober and November, we observe a remarkable change taking 
place in the internal texture of the S. panicea, the parts which 
in summer were transparent, and nearly colourless, have now be¬ 
come every where studded with opatiue yellow spots visible to 
the naked eye, and without any definite form, size, or distribu¬ 
tion, excepting that they are most abundant in the deeper parts 
of the sponge, aiul are seldom observable at the surface. The 
parenchymatous matter seems likewise to be more abundant 
throughout the whole body. By examining thin sections with 
the microscope at this period, we find that the bright yellow 
spots consist of groups of very minute irregular-shaped gelati¬ 
nous granules^which lie imbedded in the parent hymatous matter, 
and are contained in certain recesses formed between the parie- 
tes.of the internal canals, (fig. 20, b.) These yellow granules 
are the rudiments of the ova, and when they are first perceptible 
by thq aid of the microscope, they cotisist only of a small round 
compact group "of the same monade-like bodies which compose 
the parenchymatous matter ; they have no cell or capsule, and ap¬ 
pear to enlarge by the mere juxtaposition of the monade-like 
b(jdies around them. As they enlarge in size they become oval 
sltaped, and at length in their mature state they acquire a regu¬ 
lar orate form. In about two months after their first appear¬ 
ance, the ova are nearly a fifth of a line in length, and half as 
much in breadth, and the greater number of them have acquir¬ 
ed the same ovate form and bright yellow colour. Their form 
is now quite distin^ishable by the naked eye,'both when floating 
detached in water, (above fig. 26,), and when lying in groups in 
the substance of the animal, (fig. 21. y'.). Before they have 

attained this perfect ovate form, they are not washed out from 
broken sponge, by violently shaking it in watery* but now they 
readily fall out from broken portions, without any agitation, and 
we generally find a great nuttiber of them floating in the water 
in which spcx:imens of this sponge have been placed in the months 
of December, Jani]|a|:y, February, and March. If we watch 
the fecal orifices with some attention during any of these months 
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we observe many of the ova pass out spontaneously along with the 
currents and feculent matter, (fig. 21. e?.), and when they have 
been discharged by the fecal orifices, or have fallen out from bro¬ 
ken portions of- the sponge, they do not sink to the bottom of 
the water by their own gravity, like every other substance com¬ 
posing the body of the aniinal, but continue floating and drifted 
about by the currents. The most remarkable appearance exhibit- 
eil by these ova, is their continuing to swim about by their own 
spontaneous motions, for two or tliree days after their detacli- 
ment from tlio parent, when they are placed separately in ves¬ 
sels of sea water, at perfect rest. During their progressive mo¬ 
tions, they always carry their rounded broad extremity forward, 
and when we examine them under a powerful mlcroscojx;, we 
perceive that these motions arc produced by the ra|)id vibration 
of cllim, which completely cover the anterior two-thirds of their 
surface*, (fig. 28. a. to (.). I have not perceivixl any eilia? on 
the tajjering ])osterior third of their body (fig. 28. c. to h), which 
has a whiter and inore pellucid appearance even to the naked 
eye, than the ciliated anterior part, lly c'xamining the sponge 
|•arefully with the microscope, we are surprised to find that many 
of the mature ova are now hanging hy their layiering extremity 
from the parletes of the Internal canals, (fig. 26. d, and fig, 21. . 

cither by having adiancccl themselves into the eanals, or by 
opening new passages fm- themselves, hy tlje motions of their 
cilia*. While in this fixed situation their cilim arc always in a 
state of very rapid vibration, which has a tendency to tear them 
from the sides of the canals, and when yieir connection is once 
destroyed, they are driven headlong by the currents througli the 
fecal, orifices (fig. 21.) The singular motions and structure of 
the detached ova, are best observed by placing a few of them 
togctlier in a small drop of sea water, on a plate of glass under a 
powerful microscope. They Iiavc all'thc* same size, the same re¬ 
gular ovate form (fig. 28), and the same bright yellow colour by 
rc'flected light ; but by transmitted light they have an,amber co¬ 
lour, appear much less translucent in the central parts tlian to¬ 
wards the sides,, and have a rough ^auulatcd surface. TCheir 
ciliie arejongest, and exhibit the niost distinct motions, on the 
anterior part (fig. 28. «.), and ,become gnadu^tHv shorter and 
OCTOllKR-DKCEMBEIl 1826 ' ' I 
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more* iiHperceptible as we a[)proacb the tajicring extremity, (ii 
r, 6.), whieh lias a granulated traritoluceiit appearance, but 
exhibits no cilia'. The j»art of tlie surface on which the ciliio 
immediately rest is more traii'^jparent tlian the other parts, and 
appears like a thin gelatinous covering spread over the other 
darker parts within. The cilije are very minute transparent fila¬ 
ments, broadest at their base, and tajicring to invisible points at 
their free extremities; they liave no perceptible order of succes¬ 
sion in tlieir motions, nor are they synchronous, but they strike 
the water by constantly and ra])idly extending and inflecting 
themselves; and the result of these motions is, tliat the ova either 
iinjicl the water backwards from their anterior towarcis their taper¬ 
ing end, or tliey advance tlirough the fluid, carrying their broad 
ciliated i'Xtrernitv fiirward. We sometimes observe them stand- 
ing erect on their (apering ('xtremity, and revolving quickly 
round their long axis. IMiis is particularly remarked, after they 
have b(en swimming about for a day or two, and are about to fix 
themselves on the surface of the glass. When viewed from a- 
bovc in this erect position, they appear perfectly circular, (hg. 27 ) 
with a translucent margin, and a complete circular /one* of moving 
ciliic, (fig. 27- A-); and when they have continued to move their 
cilim for sonjc time in this erect position in a watch-glass, they 
clear away all loose particles of matter fVom beneath their base, 
and atcumulato a perceptible /oneof loose sediment (fig. 27. r.) 
at a little distance from their circumference (fig. 27. b.). The in¬ 
cessant slowgliding niotionsof these ova to anti fro through the wa¬ 
ter, are not like those of animalcules. They aj)pear to liavc no defi¬ 
nite t)hjcct, and are not performed by starts, like the zig-zag mo¬ 
tions of animalcules in search of prey ; yet the ova appear to have 
a consciousness of impressions made on them. When they strike 
against each other, or against any object in their course, they re¬ 
tard alittle the motions of their cilia', glide for a few seconds round 
the spot, and then n aew the action of their cilia', and proceed 
ni their smooth gliding course. They frequently collect in large 
tjuautities at the surface of the water round the margin of the 
vessel, in which the broken sponge is laid ; and I have observed 
them particularly accumulate on that part of the glass jars 
which was shaded most from the light, by the body of the pa¬ 
rent. About a thousand ova are contained in every cubic inch 
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i)j* the A', punicca^ and a spcciniouof inoderaU' s>ize may he eom- 
])Uled to discli o'ge at leat>t ten thousand ova every seastni. The 
^mailer species arc much more prolific. On cutting an ovum 
traiiNversely through the middle, tlie < '.a? on its anterior half con¬ 
tinued in motion for iwenty-four hours. On tearing an ovum to 
pieces with two needles on a j)late of glass, we perceive, by the 
aid of the microscope, about twenty rudunontary spicula oc'cupy- 
mg its central opa(jue part, and having the same lonn with those 
of the parent. The ovum does not show any |X)wcr of changing 
itft form, during its most active stale, which llx' o\a of .*>oine iiigh- 
or zoophytes distinctly exhibit. During the months above incn- 
lioneil, every specimen of the pantcea is Ibund crowded with ova, 
some presenting them in a mme advanced slate than otliers, and 
ihe same specimen j)resents them in every stage ol’maturity. 

In about two or three days after the ova ol* the S, panicea 
have sepiuateil from the body t)l' tin* parent, vve ohsia've them 
beginning to fix themselves on the sides and bottom of the ves¬ 
sel, and some of them are found spread out like a thin circular 


membrane on tlu* surface of the water. 


^I'huse whicii have fixed 


on the sides of tlic vessel, liave a more legular circular outline 
than those on tlie surface of the water, which liave olicn a torn 
ajipearanco, with holes different sizes through them ; hut in 
all those whicIi have thus fixed and spread out like a thin trauft- 
parent film, we can very distinctly )>ereci\c, with a single lens, nu¬ 
merous spicula, disposed without any ajiparcnt order throughout 
their central jiarts. On immersing several watch-glasses in a ba¬ 
sin of sea-water, containing many specimens of the jS\ pa/ticai in 
the act of discharging their ova, I foimd, after a few days, that 
most of the ova had fixed on the outside of the watch-glasses, so 
as to have their pores and orifices, when fully grown, vertically 
downwards, and almost none were in the concavities of the watch- 
glasses, where I wished to collect them. It is easy, however, to 
cause them to fix and grow in the concavities of watch-glasses, 
by placing them there near the natural time of tlieir fixing, when 
the ova exhibit much less inclination to swim about ; and the 
progress of their development is most conveniently watched ^hen 
they are caused to grow in that situation. When we examine 
the ova through the microscope, while in the act of fixing on the 
surface of the glass, we find that they are always so placed, 
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llmt sonic part pf their wliite translucent base (Hg. 28. c, b.), is 
in contact with the glass ; and this part has not only the power 
of adhering firmly to the surface, but that of spreading itself 
outwards, sa as to extend the whole ovum into a thin transparent 
convex circular film. During the expanding of the base, the 
tili« are still observed in rapid motion on the upper part, and 
projielliilg particles of matter to a distance. iThey soon, however, 

become languid, and, in the course of a few hours, they cease to 

♦ 

move, first at a particular part, and then gradually round the 
whole circumference. When first completely ejepanded, the 
whole ovum appears to consist of granular monadc-like bodies, 
with a few spicula interspersed thiough the central parts, (fig. 
29. part within d.). But tvithin the space of twenty-four hours, 
a beautiful transparent, colf)urlcss, and perfectly homogeneous 
margin, has spread out round the whole ovum (fig. 29. b.), 
which continues to surround it during its future growth. And 
although all visible eiliaj have ceased to move, we still perceive 
a cleared space around the ovum, and a halo ol’accumulated se¬ 
diment, (fig. 29. e.), at a little distance from the margin. The 
spicula, which at first were small, confined to the central part, 
and not exceeding twenty in number, now become much more 
numerous and larger, and some of them even make their appear¬ 
ance in the thin liomogeneous margin (fig. 29. b.). The spicula 
make their a])pearance completely formed, and do not seem after- 
watds to increase their dimensions, I have never observed a 
spiculuni in the act of making its appearance, but have thought 
that I pciceived a lineal arrangement of the monade-like bodies ' 
in the interior of the ovum, where the .spiculum afterwards start¬ 
ed into being. When two ova, in the course of their spreading 
on ‘he surface of a watch-glass, come into contact with each 
other, their clear homogeneous margins unite without the least in¬ 
terruption, they thicken and produce spicula; in a few days we 
can detect no line of distin tion between them, and they continue 
to grow as one ovum. Cavolini long since observed,-that, when 
two adult specimens of the S. rubens^ Pal!, grtiwihg omthe •side 
of an earthen vessel, came into contact with each other, they 
grewtogether and formed an inseparable union, (Abhand. p. 126.) 

In a few weeks after an ovum lias fixctl, the spicula assume the 
appearance-of faf^i-iculi; at particular places towards the tent re 
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they present circular arrangements, and distinct openings are at 
length perccptible#^ by the aid of a microscope at these .inclosed 
places. The ova Spread and enlarge in every direction, they be¬ 
come more compact in texture, more opaque and convex; and, 
before they exceed a line in'diameter, they present through the 
microseope a marked resemblance to the parent sponge. 

The ova make their appearance at very different seasons, in 
different species of sponge, and the same species very probably, 
varies its time of generating, according to its latitude. Olivi, 
Vio, and Schweigger, observed these yellow ovate bodies only in 
autumn in the sponges which they examined in the Mediterra¬ 
nean, (Schweigger’s Beob. auf R. R. p. 90). From the season 
of their appearance, Olivi considered these bodies as grains, 
while Vio and Schweigger considered them as ova, from their 
believing the sponge to be an animal. The latter author!? oli- 
served, that they were distributed, widiout any apparent ordei, 
through the gclatinou.s matter, and that they were of a somewhat 
different colour from that matter, and more consistent. Schweig¬ 
ger considered them as beingsTormed out of thatniattcr, and capa¬ 
ble of independent existence,—an opinion which happily accords 
with the experiments above detailed. In the /S', papillaris, S. 
cristata, and S. tomentosa, on I^cith rocks, the ova do not make 
their app_carancc till spring. They are present in April, May, 
and June; and they exhibit the '■ame mode of distribution 
through the deeper parts of the animal, (fig. 21.^ /!), the same 
ovate form, granular or vesicular texture, ciliated anterior sur¬ 
face, mode of expulsion, and spontaneous motions, as in the S. 
panicea. They have a darker yellow colour, and a more length¬ 
ened posterior extremity, than those of the S. panicea, and we 
can scarcely detect the rudiments of spicula in them, at the time 
of their expulsion. It is somewhat remarkable, that, in the por¬ 
tions of these species, which we frequently find of a deep sca- 
green colour, the ova have exactly the same yellow colour, 
as in specimens* wliich present their more common yellow 
hue. I have repeatedly performed, during two successive sum¬ 
mers, the same experiments on these ova as those above 
detailed, and with the same results. From the manner in 
which these ovate bodies are formed in flie« parenchymatous 
■.ubstance of the sponge, and their chartges after expulsion. 
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this animal appears u> ]>rescnt a new and sinpjnlar mode of 
internal gcnnniparous f>\,-nLTation. Since these germs, or s(k 
named ova, are evolved unthin the Ixxly of the parent, and are 
dotjiclied without injuring or alh*c‘ting its general form, this may 
l)e considered as a more e</m]>licated, or more perfect, kind of 
generation, than that by s])ontanet)Us division, exliibited by ani- 
inulcides, where the form of the ])artnfs body suffers materialU 
tluring the process, and half of its substance is removecl. As 
the ova of the sponge, howe\er, are not fully formed individu¬ 
als at tlie time of tlieir sejiaralion, but reijuire to undergo a 
furtlicr eliange to bring them to the fixed and perfect state of 
the parent, this mode of gtncratiou is less perfect than tlie true 
external genuniparous generation of the hydra, wliere th(‘ neu 
individual falls otrfrom the body of the parent in a state of per¬ 
fect maturity. Many otlur zooplijtes exhibit tlu‘ same kind of 
internal geniiniparous generation by the iletachmeiit of imper¬ 
fectly formed portions of their soft substance; their o\a re- 
ijuire to undergo tlu‘ s;nne metamorphosis to bring them to the 
perfect state, and tliey exhibit tlie same singular spontaiunnis 
motions iluriiig the intermediate state between tlie time of their 


forming a part of the parent'’s body, mul that of tlieir ex¬ 
istence as iu*w individuals. Mr Ellis observed siinilur spon¬ 
taneous motion'^ in the ova of tlic Campanulariadivhotoma^ (V 
\olini in tliose of the Gor^foiua vcyriivosa anil Caryophtfllia ra- 
lycularis^ and I have observed them in those of the Plumularia 
falcata (Sec Ed. New Pliil. Journ, vol, i, p. 155). The power 
of spontaneous motion is not given in vain to these minute por¬ 
tions of gelatinous matter on which the propagation of the spe¬ 
cies depends. As the fecal orifices open into the general cavi- 
(y in such cup-like sponges as the S. vcnlilahrumtmil S. patera^ 
which sometimes appear to grow erect in the ’still recesses of the 
deep, the spontaneous motions of the ova in these, and, in all 
erect tubular species, will iiid their escape', and prevent tliem 
from destroying the parent, by a pai'asitic growth in the interior. 
The power of spontaneous motion will prevent the ova of such 
species as the S. oculata^ S. panicea^ S, pnlmata^ and compres- 
sa^ which hang vertically from the roofs of caves, from sinking 
by their gravity to the bottom, where they could not fail to be 
crushed or buried among the moving sand, and will enable 
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,hom to ^cek and to take that vertical position Avhicli soi'nis nc- 
ccN'jary to ilicir future develojnuent; and, by this loeonaUive 
power, produced by the vibrations of the ciliip, the ova are mis- 
])ended for a longer period at the mi uy of tlie nu^es, tlie tides, 
and the hlreanis of tiu* ocean, b\ which the species are gradual¬ 
ly sj)read over tlie globe. Thus the S- co^iununis, S. lucinulo- 
Sft, S. usitafissima, and other Jioriiy species, wdiit Ji seem to be 
confined to warm climates, and abound in the Jled Sea and I In* 
Indian (H‘ean, app(‘ar to hav(' been gradually wafted b\ the Gulf 
Stream from the shores of the east to corresponding latitudes 
of the new world The S. /ulva^ S. fi^lularis and finevariolies 
wf the S. afficinal'is^ Pall, arc among the horny speiies wdiieh 
ibouud on the tropical shoics of America, and tlicir clastic fila¬ 
ments form a lx)aiitlful Iransilion to tlie cartilaginous threads 
which wind round the cells of Alc^onia. All tlu^ known calca- 
j'eous sponges are inliahitants of llie British coasts; the delicate 
and minute S. coinprcssu lias been set'll on tlie sliorcs of (ireenlaiHl, 
.siietland, Scotland and Jsngland,and I have found it aloiiir w'ith 
the <y. n\vca abundant ami e\tensi\ely distrilmttHl over the West- 
tan Islands. The S. hoinpidis^ *V, mvea^ and A. ioviprcssa^ are 
ealcarious species, inhabiting the Frith of Forlli. An iinmeiiso 
number of silicious species inliabit out northern latitudes; and 
from tlieir peculiar habits, their simple structure, and their te¬ 
nacity of life, they aie prohahly the animals which exist nearest 
to the poles. The coalifa^ S oculatu^ S. dichoioma^ S. pro- 
lifera^ A. palmata^ S\ suheritUy S. pup)Uarls, S, paniceay *9. cm- 
ialoy tonuntosa^ and *9. itncrcay Gr., (fig. 3,) art'found in the 
Frith of Forth. Tlie S- papdlar'is and *9. tomentosa I liave 
found common on the coasts of Britain, Ireland, and tJie West¬ 
ern Islands ; and I have observetl the *S\ panicca roofing the ex¬ 
cavated basaltic cliffs of the island of Staffa. The >9. sanguhiea^ 
Gr., (fig. 9-) a remarkable blocxl-red sessile species, I have found 
growing, like tlie *9. pnniceay on the under surface of the sca- 
beaten rocks of* Islay, Staffa, Iona, and, along with the *9. ni- 
veay at the entrance of the spar caves on the shores of Skye. 
The *9. tomentosa is said to occur on tlie shores of Europe, 
North America, Africa and India (Lamouroiix, Hi«t. dcs Po- 
lyp. p. 30*); but I believe it has not been autlientically sheivn 
that the same silicious species occur in tlie corresponding lati- 
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tudes of the two hemispheres; indeed the geographical distribu¬ 
tion of the species cannot be satisfactorily ascertained till their 
characters are better described and defined. This animal, how¬ 
ever, seems eminently calculated for an extensive distribution, 
from the remarkable simplicity of its structure, and the few 
elements required for its subsistenw. Its inertness, its soft ge¬ 
latinous structure, its want of organs for seizing prey, the 
incessant currents through its body, and the .growth of its 
ova, when nourished only with sea-water, show that it sul)- 
sists either on the elements of that fluid, or on the minute 
particles of organic matter suspended in it. Its canals pre¬ 
sent the first rudiments of an .internal stomach; by these sim¬ 
ple organs it extracts a mass of, gelatinous matter from the wa¬ 
ters of the ocean, and organises it for the digestive organs of ani¬ 
mals higher in the scale. Its interior affords a domicil and a 
magazine of food for myriads of minute marine animals. It ex¬ 
tracts silicious matter from the.ocean, and precipitates it in re¬ 
gular and beautiful crystalline forms. It precipitates, in the 
form of an insoluble carbonate, the calcareous matter continually 
poured by rivers into the bed of the ocean in a soluble state; it 
thus assists in purifying the vast abyss of a corrosive ingredient, 
and prepares it for the maintenance of the various tribes r)f ver¬ 
tebral inhabitants that petjple its Iwundless ex])anse. And it 
has probably aicled in the formation of siliciou.s and calcareous 
rock$. 


I have now given a brief outline of the natural hi.story of the 
Sponge as a genus, and stated the laws which regulate its external 
form, in so far as I have been able to observe the living characters 
and habitsof the species in the Frith of Forth. I have endeavoured 

A 

to trace to their sources the discoveries which have been succes¬ 
sively made in its structure and economy, and have shewn, that 
the true nature of this siijgulai’ being, anti the uses of all its 
parts, wore as well known to the ancient Greeks as to the natu- 

* _ ft 

valists of modem Europe^—^that the description of it given by 
Aristotle is more correct and complete than that of Laimtrck. 
I have detailed a series of experiments to determine the uses of 
the pores,* canals and orifices j 'and'have shewn, that the inces¬ 
sant currents through these passages, which are subservient to 
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I he nourishment, respiration, and reproduction of the animal, 
are not produced by the allied irritability of its axis, nor by 
the supposed systole and diastole of its apertures, but by cer¬ 
tain minute organs disposed over the whole surface of tlie inter¬ 
nal canals. I have doseribed the most striking diffenmees wJiich 
I have observed in the chemical constitution and microscopical 
forms of the minute parts composing the skeleton of this ani- 
mal, in the three great tribes of horny, calcareous, and silicious 
species, and their beautiful arrangements to maintain the gene- 
ral form of the zoophyte, .and • to support and defend its soft 
]wirts. I have stated the characteristic properties and appear¬ 
ances of the connecting matter of the spicula, the parenchyma¬ 
tous, or general celhdar substatice of the Ixxly, the gelatinous 
net-works of the pores, and the granidar btidies of the internal 
canals. I have examined the successive changes which the ova 
undergo from the time of their first appearance in the parenchy¬ 
matous substance of the parent till their full development, anfl 
their expulsion from tlie fecal orifices, the causes of theshigidar 
-.jToataneous motions they exhibit, from the time of their expul¬ 
sion till their metamorphosis into fixed inert zoophytes, and the 
progress of their growth in this fixed state, till they attain the 
perfect form of the parent. And, lastly, I have stated .a few 
observations on their geographical distribution, and their pur¬ 
poses in the economy of rtature. The uses of the central cavi¬ 
ties in the horny fibres, and in the earthy spicula, and the dilFe- 
rent forms of these element.ary parts, in .sU the known species; 
—^thc mode in wliich the animal imbil)es nourishmeht through 
the parietes of the internal canals, and the* chemical changd? 
produced on the fluid by its transmission through, these pas¬ 
sages the particular tribes of infusoria a'nd more perfect ani¬ 
mals that infest the different species,- and depend on them for 
subsistence, and the applications of the earthy species of this 
animal to useful purposes in the arts, are-still unknown. No 
one has yet excited to action any part of the adult animal, and 
the moving organs of the currents have never been seen. The 
mode of generation of this animal, and the structui'e of its soft 
parts, hive yet lieen examined only in a very few species. The 
chararters and the geological distributicn of its organic remains 
have yet to be investigated, and probably "hot a tenth part of 
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tlio existing species have yet been brought to light from their 
recesses in the depths of the ocean. This aninial still affords 
many curious and interesting subjects of inquiry to those who 
have leisure and opportunities of examining the more perfec't 
species of tropical seas; and, though prolialilv the simplest of 
animal organisations, the investigation of its living habits, its 
structure ami vital phenomena, and the distinguishing charac¬ 
ters of its innumerable polymorphous sjK*cies, is peculiarly cal¬ 
culated to illuminate the most obscure part of /oology, to exer¬ 
cise and invigorate our intellectual and jiliysical powers, and to 
gratify the mind with the discovery of new scenes of infinite 
wisdom in the econoiny of Nature. 

PLATE IJ 

Fig. 1- Silit'ioiis, tloulile-pointed, curved spiculiiiii of the Ayw;/- 
giUa fnafnli.s. (See Edin. Phil. Jour. vul. xiv. p. 279.) 
This and the following 19 figures arc magnified 50 times. 

Fig. 2. Silicious, fusiform, curved spiculum of the Spou^ia pa^ 
pillaris. (See Edin. New Phil. Jour, voh i. p. 340). This 
spiculum occurs in Spon*^ia ioviento^a, or itrcus^ S. cristata, 
and large in S, coalila. 

Fig. 3. Silicious, double-pointed, curved, short spiculum of the 
Sjmtpia vlnercuy Gr. (See /(wdogical notices at tlie end of 
the present Numher.) Tins spiculum occurs half as large in A'. 
ocnlaiay S. jHthnata^ S. dichotoma, S, proUfera^ and S. vcDicd- 
Info, Soiverby. 

Pig. 4. Silicious, single-pointed, straight spiculum of the 
pa panicea. (See Edin. New Phil. Jour. vol. i. p. 347.) 
This spiculum occurs slightly curved in the S, parcLsitica, 
Mont. 

Fig. 5. Silicious, long, waved filament, obtuse at both ends, of 
the Spongia vetiiilabrum (see Edin. New Phil. Jour. vol. i. 
p, 349.), occurs alor^ with another silicious spiculum, similar 
to fig. 18- 

Fig. 6. Silicious, single-pointed, curved, thick spiculum, with u 
round head on its obtuse end, of the Spongia paiera. (See 
Edin. New Phil. Jour, vol, i. p. 348.) 

Fig. Silicious, single-pointed, curved, slender spiculum, with 
a round head on its obtuse end, of the Cliona celaia. (See 
Edin. New Phik Jour. vol. i. p. 80.) 
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Fig. 8. Silicioiis, single-pointed, straiglit, moniliform spiculum of 
the Spo9igia monik\ (xr. (See Edin. New Pliil. Jour. vol. i. 
p. 348.) " 

Fig. 9. Silicious, single-pointed, cuivcd, long spiculum of the 
Spon^ia sanguinvOy Gr, (See zoological notices at the end of 
the present Number.) 

Fig. 10. Silicious, curved, short spiculum, obtuse at both ends, 
of tlie Spo?igia fruiicosa. (See Edin. New Phil. Jour. \’ol. i. 
p. 350.) For the S. hispida the same form occurs, but more 
than double this length. 

Fig. ll. Calcareous triradiate spiculum of the Spovpia vomprvssa. 
(See Edin. New Phil. Jcitir. vol. i. p. 1G().) 

Fig. 12. Calcareous, clavate, curved spiculum of the S, contprv\.sf(. 
(Ilhd.) 

Fig. 13. Calcareous, straiglit, very minute spicula of the S, 

4 omprcA m. (Ibid.) 

Fig. 14. (^ilcareoiis, triradiate, large spiculum of the SiHjapia 
(Il)id. ]». 108.) 

Fig. If). Calcareous, (piadriradiate, minute spiculum of the *S. 
jiivea, (Ibid.) 

Fig. 10. Calcareous minute fragments «)f triradiate spicula of tlie 
*S’. 7nvea> (Ibid.) 

Fig. 17* (’alcareous triradiate slender KS]>iculuni of the Spon^ia 
coronata. (Ihid. p. 170.) 

Fig- 18. Calcareous, single-pointed, slightly curved long sYdculum 
of the *S\ corimaia, (Ibid.) 

Fig. 19. Horny tubular thick fibres of the Spongia jLstularu. 
(See Edin. Phil. Jour. vol. \iv. p. 339.) a. Amber-coloured 
horny translucent parietes- 6. Dark opaque granular matter 
filling the central cavity. 

Fig. 20. Horny tubular tliin fibres of the Spongia cwmnums. 
(Ibid.) a. Amber-coloured transparent parietes. 6. Empty 
central cavity. 

Fig. 21. Living Spongia papillaris under water, shewing its 
mode of generation, &c. (See Edin. New Phil. Jour. vol. ii. 
p. 133.) rt, a, jMinute pores through which the currents enter. 
6, Commencement of the internal canals, c. Uniting of the 
internal canals to form a fecal orifice. rf, A fecal orifice dis¬ 
charging a current of water with feculent matter, r, A fecal 
orifice discharging two ova and feculent matter with the cur¬ 
rent- Jjft Groups of mature ova. g. Ovum passing into a 
canal. A, Gelatinous base connecting this animal to the rocks. 
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Fig. 22. Living Spongia ocnlata, shewing its currents, mode of 

generation, &c. rf, a. Minute pores transmitting water oblique¬ 
ly into the canals. A, 6, Fecal orifices discharging currents, 
feculent matter, and ova. c. Strong fibrous pai*t of tlie animal 
by which it hangs from rocks* 

Fig. 23. Living Spongia compressUy with a part of its bide 
laid open, to sliew the terminations of its canals in the interior 
of its general cavity, a. Expanded base by which it hangs 
from rocks, fuci, &c. 6, Compressed terminal opening of its 

general cavity, by which the currents, ova, and feculent matter, 
finally escape, r. Minute pores by which the water passes 
obllc[ucly tlnough its parietes. d, A part laid open,, to she^v 
the fecal orifices t<‘rminating in the general cavity of the ani¬ 
mal. 

Fig. 24. A pore of the Spongia panicca highly magnified, to shew 
{it) its bounding fasciculi, and {b) a defending fasciculus spread 
over a gelatimnis network. 

Fig. 2fi. A pore of tlu' Sjyongia papillaris highly magnified, to 
shew (fl) its hounding fasciculi, {b) the part where the bound¬ 
ing fasciculi cross each other to form recesses for the ova, and 
to which the connecting matter of the spicula was supposed to 
be confined, and (c) the most usual appearance of the gelati¬ 
nous network of the pores in this species. 

Fig. 2f3. A transverse section of an internal canal of the Spongia 
jmpUlaris, a, Its bounding fasciculi, covered with the very 
minute monade-llke bodies composing the parenchymatous 
matter. 6, Groups of imperfectly formed ova lying in recesses 
of the parenchymatous matter, c. Simplest form of the gela¬ 
tinous network found within the canals* d. Ova hanging by 
their tapering extremity to the side of the internal canal, and 
producing currents by the motions of the cilise covering their 

, free surface* 

Fig. 27* Highly magnified ovum of the Spongia panicea, viewed 

. from above, when about to fix. a. Central opaque part occu¬ 
pied by spicula, and covered with ciliac. Zone of vibrating 
ciliflB distinctly seen round the margin, c. Zone of accumu¬ 
lated sediment, produced 
space next the ovum. 

Fig. 28. Highly magnified ovum of the Spongia panicea, viewed 
lateraily, to shew its entire ovate form, a, Ciliae, longest on 
the vertex of the ovum, and resting on a more translucent part 
of the ovum, b, White pellucid base by which the ovum fixes 


by the ciliee constantly clearing the 
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and ekpands. c. The part where the white base commences, 
and where the cilia; beem to terminate. ' 

Fig. 29. Appearance of the young Spongia ^anicea, after the 
ovum has fixed and spread for fojjrteen days on a watch-glass. 

Central opaqne part to which the spicula were at first con¬ 
fined. b, Transparent homogeneous margin by which the 
.young sponge spreads, and ivhich likewise produces spicula. 
c, Halo of accumulated sediment frequently seen round the 
margin, at a little distance from the young sj)onge, and inclos- 
«ga cleared space, as in Fig* 27* The part where the mo- 
n.ule-like parenchymatous matter terminates, .iiid where the 
colourless homogeneous matter commences. 


Enumeration of ‘ ike Instruments rcquhltc for Meteorological 

Observations : with RematIcs on the mode of conduvthisr such 

Observations. Ily Professor Lfslii.. 

Every meteorological observatory, if it shall register with 
accuracy, and in a complete and satisfactory manner, the various 
atmospheric phenomena, ought to he pro\idcd with the follow- 
uiff instruments. 

O 

1. The barometer, which measure'! #he pressure of the atmo¬ 
sphere ; 2. The thermometer, which indicates its dcgi'ce of heat; 
3. The hygro^neter, which marks its relative dryness; 4. The 
ntmomcler, which measures the quantity that evaporates in a 
given time from the surface of the earth • ; 5. The photometer, 
which indicates the intensity of the liglit transmitted frenn the 
sun, or reflected from the sky; 6. The ecthrioscope, which de¬ 
tects the cold showered down from the chill regions of the high¬ 
er atmosphere; 7. The cyanometer, which designates the grada¬ 
tion of blue tints in the sky; 8. The anemometer, which mea¬ 
sures the force and velocity of the wind; 9. The ombrometer or 
rahi-gauge, which marks the daily fall of rain, or haill, or snow; 
10. The electrorrteter, which indicates the electrical state of the air; 

* In d close room or aheltere<l jn external au^ the atinouieter might supply 
the placean hygrometer; and compared with another one fiet^ly exposed, 

It rpight serve as a substitute for the anemometer. 
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and, 11. The drosometer^ which measures tlie quatitity of dew. 
These various instruments are not, however, all of equal impor¬ 
tance. The barometer, the thermometer, and the hygrometer, 
may be considered as quite indispensable. Next to them, de¬ 
serves to be ranked the photometer and ;ethrioscope, which dis¬ 
close the more recondite condition of the atmosphere. The 
atmometcr, the ombrometer, and the anemometer, are of great 
consequence, from the practical results which they furnish. I 
would strongly recommend, as a most useful auxiliary in-fneteo- 
rological observations, llulherford's maximum ami minimum 
thermometer. It: many cases, likewise, it would he convenient 
for* the scientific traveller to be provided with a thermometer 
bearing large divisions, and lodged at tlie bolloni of a walking- 
stick, protected by a coating of down inclosed wiiliiii a brass 
tube. This instrument is peculiarly adapted for exjiloring the 
temperature of the gnjund and of springs*. 

Hilt the value cd'any meteorological register must depeml on 
the iu-curacy witli which it is kept. The observations should 
he made in a place ratlier elevated, sheltered from the direct ac¬ 
tion of the sun, hut exposed frt^cly on all titles to tlie aspect of 
the sky ; and they should he repeated either at equal inler\iiis, 
during day anti night, or at least at those hours which represent 
most nearly the mean state of the atmosphere. I'hese retjuisiles 
arc s(*l(lom attained, and very few registtTs of the weather, accord¬ 
ingly, < 1 X 0 entitled to much confidence. 

It cannot be expected, that registers of tlie weather will [>os- 
Hess much value, .^o long as they :uc kept merely as objects of 
curiosity. Like astronomical observations, as now conducted, 
they should no longer be left to the chance of individual pur- 

• It would be particularly desirable, if travellers over land were provided 
with light barometers and statf-thermometeni. A very jiortable barometer, 
sufficiently accurate for general purposes, might be constructed wdth a conical 
t\ibe, or two portions of unequal iliameters conjoined. But the stalKtiienno- 
nietcr might oBcn supply the want of a barometer, by discovering the mean 
tem|)erature at moderate depths under the surface. Hence the relative alti¬ 
tudes of different places above the level of the sea could be estimated \vith 
tolerable precision. Had the various travellers who have visited the Interior 
of Africa mi^de observations of that kind, tlie question respecting the course of 
the Niger would have been decided long before now ; at least we should have 
known, whether the great lakes were, like the Caspian, below the surface of 
the ocean. 
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requisiteJhr Metewohigival Observations^ 

Miit. They would require to be unremittingly prosecuted, in 
:ill variety of situations, and at tlie public expence. Proper 
sets of meteorological instruments should be placed, not only 
in the regular observatories, but sen' to the diflerent forts and 
light-houses, both at home and at our principal foreign stations. 
They might also be distributed among the ships employed in 
discovery, or engaged on distant voyages. The cost of provitl- 
ing those instruments would be comparatively trifling; and the 
charge incurred, by conducting registers on a regular and di- 
g-ested plan, might shrink almobt to nothing in the scale of inw 
tional expenditure*. 

The state of the barometer alone is now kept with tolerable 
accuracy, because tliat instrument, being little influeiurd by 
adventitious circumstances, marks nearly the same imjnvssioiis 
over a wide extent of surface. The thermometer, again, is sel¬ 
dom observed at the proper hours, or in situations sufficiently 
detached from buildings and solid walls. 

It is customary, for the sake of convenience, to note the 
thermometer in the morning, at the height of the day, and 
again in the evening. Hut these three ohserva^tions must evi¬ 
dently give results below tlie medium temperature of the wluile 


• (lovernment provided our discovery sJiips, sent to the Arctic seas, with 
meteorological instruments; but these, owing either to the ignorance or care¬ 
lessness of the makers, were, in some instances, discovered to be very ineffi¬ 
cient- Tims the thermometers were found to ililfer from one another ten de¬ 
grees, and the Six’s tliermoiiieters used for ascertaining the temperature of 
I he sea at different depths, were not trustworthy. In future experiments 
with Six’s thermometer, we would recommend correction to be made for the 
effect of the compression of the water against the bulb, as had been carefully 
done in I^ord Mulgrave’s voyage to tho.se regions. Captain Parry carried out, 
in his second expedition, two sets of hygrometyr.s, photometers, and lethrio- 
scopes ; but these instruments, it seems, were entrusted to the charge of the 
astronomer, who either broke or neglected them. Yet a connected series of 
observations, performed with such instruments in the Polar Regions, would 
have furnished most important data for extending meteorological science. 

In a late philosoj^iical voyage, directed to the Equator, some loose at- 
temj»ts have been made to estimate the radiation from the sky. But what¬ 
ever may be said of the ‘theory of the a?thrioscopc, its great delicacy is 
beyond dispute; and for an observer to overlook or disregard such an instru¬ 
ment, seenTs about as reasonable as if a navigator should prefer tl^ old cross¬ 
staff to the sefttant or the repeating circle. 
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twenty-four hours, .since tHe accumulated warmth is counted 
only once, while the freshness, }iartal{ing of the night, is re¬ 
peated twice. It would come nearer the truth to assume the 

• ft 

middle point between the maximum and minimum, though even 
this c^mnot be deemed ’ absolutely correct, because the heat 
neither mounts nor declines in an uniform progression.. The 
hottest time of the day is generally about two o’clock in the 
noon, and the coldest just before sunrise. The hour of extreme 

ft 

descent is consequently, in most latitudes, very variable; and it 
would be difficult to fix the times suited for observing, unless they 
were more multiplied. Uut even-fewer observatioms could .some¬ 
times be made, to k'rve the purpose. In this climate, the daily 
average heat may be, reckoned from that of eight o’clock of the 
morning; and the month of October is found to have nearly the 
mean temperature of the whole year. 

The observations usually made With the hygroscopes of 
Deluc or Saiissure, cannot be regarded as affording any definite 
indication of the diyuess of the atmosphere. It would essen¬ 
tially contribute to the advancement of meteorological science, 
if the hygrometer, wliich I have described, were introduced 
into general practice. This adoption cannot he very distant *. 

Some of the monks, in the religious houses dispersed*dvcr 
tli^ Continent, might find agreeable and useful occupation in 
recording the state of the atmosphere. Many of these establish¬ 
ments are seated in lofty and romantic situations ; and several 
of them, destined by tlicir founders for the charitable accommo¬ 
dation of travellers, occupy the summits of the most elevated 
and inaccessible mountains. Accurate registers kept in such 
towering spots would be peculiarly interesting. 

I Meteorological registers might be regularly kept by the junior 
surgeons in all our medical depots which are scattered over vari¬ 
ous points of the globe. Lighthou^s, too,^ w6uld, from their 
usual position, be well Itted for observing the force and direction 
of the wind, and'the swell and relapse’of the tide., The elevation 
■ of the water pould be most accurately noted by extending a 
leaden-pipe from the shore into the sea, and bending the nearer 

T 
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• We purpose soon to give the results of some interesting observations 

made with this instrument in the West Indies, and in New South Wales. 
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end of it into a low cellar where a vertical glass syplion is at¬ 
tached to it. 

Our navigators who traverse the ocean in every latitude, be¬ 
sides koej)ing meteorological jourr' ds and taking soundings, 
might record the variation of the needle, and examine the inten¬ 
sity of magnetic attraction 

To promote the science of meteorology, it would be most ex¬ 
pedient that the various learned associations, planted in difierent 
j)arts of the globe, should institute inquiries into the state and 
internal motions of the higher strata of the atmosphere. As 
tlie ultimate results would [)rove advantageous to the public, the 
several governuienls, both in Europe and in Amenca, might be 
expected to defray tlie moderate expence of ciirrying this plan 
into ellect. Liglu small balloons could at times be launched 
towards tlie most elevated regions, to detect, by their flight, the 
existence and direction of currents which now escape our obscr- 
\alion. Barometers, thermometers, hygrometers, and perhaps 
icthrioscopcs, in compact forms, anti which should register them¬ 
selves, might be sent up in the can Observers, furnished with 
accurate and complete instruments, could likewise be dispatclK'd 
occasionally to the intermediate heights in large balloons. By 
classing the various meteorological journals, and combining 
those ulterior facts, some new lights could not fail to be struck 
out, wljich would gradually reveal that simple harmony, which 
asMiredly jjervadcsall the apparent compUcatioTi of this Univer¬ 
sal Frame. , 

chiij^ instruments here meniioneds ond the best ami 
77i()st accurate conslruction^ inaif he purchased of Mr John Cary^ 
opiicuv}^ London^ and of Mr Adie m Kdinburgh. 

Prices according to the style of mountino, 

Hygrometer (brancl)ed), £2 10 0 to £‘6 Q 0 

l>o. (portable), a 0 0 to. a 0 0 

Atnioineter, - 1 10 0 to 2 0 0 

Photometer, (portable), 3 3 0 to 3 10 0 

Do, (branched), 3 5 0 to 3 15 0 

d[«nhrioscope, - 4 0 0 to 6 0 0 

N. Cary manufactures the siafl-thermomcters, and Mr 

Adie, Rutherford’s tliermometers. 
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Description the Eruption of' Long IaiIcc and Mud Lakey in 
Vermonty and qf the desolation effechd by the rush of the wa¬ 
ters through Barton Ttivery and the loioer country, towards 
Lake Memphremagog, in the summer of 1810, in a Letter 
to Prof. SiUiman*. By the Rev* S. EcwviRDs Dwight. 
With a Plan of thq Lakes. (Plate III.) 


My Dear Sir, 


Bos tern, April 4. 1826. 


Jt Burlington on Monday, August 18. 1823, and proceeded 
on horseback, in company with Mr-, an aluninu.s of Bur¬ 

lington College, to (Jraftsluiry, sixty miles; where we arrived ai 
2 p. M. on Tuesday. Through the kindness of my fellow tra¬ 
veller, an inhabitant of Craftsbury, I was able to engage a se¬ 
lect and very agreeable party of five gentlemen to accompany 


me, on the succeeding day, to the bed of Long Lake, in the 
town of Glover,—the lake which was emptied of its waters in 
the summer of 1810. In the course of tlie afternoon, I liad 
leisure to examine the local situation of Craftsbury. This vil¬ 
lage is built on a table-land, rising abruptly in the centre of a 
deep valley, which surrounds it on all sides, and sepai-ates it, at 
a moderate distance, from hills generally of the same height with 
itself, but occasionally aspiring to a greater elevation. This ta¬ 
ble-land is about three miles in length, and one and a half in 
breadth; The valley surrounding it was once probably a lake, 
and the table-land a large island in its centre. At present it is 
almost an island ; one river winding mpre than half round it, in 
its progress through the valley, and a second nearly completing 
that part of the circuit which the first had left. Its situation is 
more than commonly beautiful and picturesque; and, in con¬ 
nection with other more solid advantages, bids fair to render it 
one of the most pleasoi.;. and flourishing villages in the state. 
The population planted here is of a superior character; and it 
gratified me to learn that the village reading-room, or athenasuniy 
was regularly furnished with the most important reviews and 
magazines of England and the United States, as well as with 






* From Silliman^s American Journal of Science and Arts, June 1826. 
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tlm gazettes of the latter. The village is well built, and every 
thing indicateJ good order and general prosperity. 

Precisely al 4 a. m. of Wcdaicsday, I sat down with one of 
niy companions, to an excellent luc.tkfast, which was rendered 
more liearty from the rcHeelion that tvu might fare worse before 
the day was over; and at live we were all on our Jiorses. We 
rode eastward, through a country chiefly Ibrc'stod, twelve or 
fifteen miles, to a stuttered i»amlet in the north part of Glover, 
called AWnL~Cornif\ and settled by emigrants from K<‘one, in 
New Hampshire. As we began to descend fioin the high 
grounds towards the hamlet, we first saw the valley of Barton 
river ; originally resembling the valleys of other streamlets of u 
similar size, but, at the time of the efflux of tlie lake, excavated 
into a broad, deep channel, with perpendicular hanks; in tlic 
bottom of which the stream had worked out for itself a some¬ 


what deeper 1u d. This river, whicli is here too small fur a mill- 

stream, issues from Mud Lake*, four miles south from Keene- 

('oriKT; and, alter running northward from tills hamlet about 

seven niilc.^ to the village of JJarton, turns somewhat to the 

north-uest. Hows about liftecn miles, and is discharged into 

laikc Memphrcmagi^g. I was most agreeably surprized, as I 

descended tlie wliich overlook the vallc}' of the river, to find 

llie ravages made by the flood so dihlinclly visible, after the lapse 

of thirteen years. Our first view of the desolation presented a 

gv/Z/c//, or excavation in the earth, CNtending up and down the 

river as far as its course was visible, and varying in breadth 

from twenty to forty rods, and in dej)lli from twenty to forty 

feet. This immense channel, except what liad been previously 

worn away by the gradual attrition of the streamlet, had all 

been hollowed out at once bv the \iolcncc of the torrMt. Its 

%> 

sides \vei'c precipices of cartli or sand, every where indicating the 
avulsion of the mass which had been adjacent, and exhibiting in 
frequent succession, large rocks laid bare, and often jutting out 
into the gullcy ; wd, near the top, the uncovered roots of trees, 
wliich, haying been partially undermined by the ivater, still nod¬ 
ded over the precipice. The bottom of this channel, as far as 
Avc could sec, was covered with larger and smaller i^ocks and 
stones, and in some places with extensive deposits of sand. The 
sight of this vast excavation only heightened our conceptions of 
the effects of the flood, and satisfied us that, in our visit to the 
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■ bcil of the lake whose waHTs haJ occasioned il, ue shouiil not 
he disappointed. 

Having engaged a dinner at a sorry substitute for an inn, we 
turned to the south, and ascended Barton lliver, about lour 
miles. In order to see llie ravages of the flood more perfect¬ 
ly, we left the usual path on the left hank of the gulley, and 
rode all the way in its bed, over ground regularly ascending, 
until we came upon the northern shore of Mud liake. This 
lake was originally llie source of Barton lliver, and lay directly 
in the path along \\lucli the waters of Long I.ake flowed, at the 
time of its evacuation. Here, ol necessity, we left the millcv, 
and nxle along the casUni >hore of Mud Lake, until we had 
passed it; w^Jicn, resuming our route in tlie I;ed of tlie gullev, 
we found the ground ascending very lapidly, until we entered 
the l)ed o£ the discharged lake, llaxing rode about half its 
length, we tu‘d our horses, and pursued our w'ay ou foot, through 
the middle of its [)ed to the soutliern end. Ih're. a?^*ending the 
bank to the original water-level, we eoultl survey the whole heii 
of the lake, with its shores and surrounding sceneiy. 

From my own personal ohsorvalion, and from miiiule inquirich 
made of several individuals who were coneerned in leltino* <iir 
the water, and of several gcmlemen who were prcsint nt the le¬ 
gal investigation which it occasioned, I [xissessed myself of the 
following facts. 

Long Lake, before it was drained, was a beautiful sheet of 
water, about a mile and a lialf in length from north to .south, 
and, wlicrc largest, thret'-fourths of a mile in hreaclth. For 
about five hundred yards from the southern extremity, (he lake 
was veiy narrow ; and, to this distance, its water w'as slioal, ha- 
\ing been nowhere more than ten or twelve feet deep. Here 
there is a sudden and steep descent in its betl, to the depth of 
100 feet. Here also the lake opened lapidly to the breadth of 
half a mile, and then more gradually to ihree-fourlJis of a mile. 
The depth also Increased, in the broadest part, to 150 feet, anti 
did not diminish until w^ithin a small distance of the northern 
extremity, whci'c the lake was about half a mile wide. 

The qustern and western sh^jres were bold, and nxse imine- 
diately from the surface into liills of moderate height. The.^e 
liills gradually sub.sided into jilains, as they converged near the 
tw’o ends of the lake, to form the northern and southern shores. 
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'The lake was su})plied with \Nalcr by a small vivulet, which still 
cotitinucs to How in on its western side. Al the southern ex¬ 
tremity, over ^Tound scarcely descenchn*^, and lltroiigh a chan¬ 
nel of* probably not more than a yard in \udtli 5 the water of the 
lake flowed out in a dull streamlet toward the south-west, and 
between trees, shrubs, and rocks, worked out for itself a slug- 
gish passage. This was the original outlet of the lake, and the 
remotest head-water of tlie river liU ^loello, a tributary of I^akc 
(’hamj)laiii. The norllicrn shore was generally low, rising not 
more than five or six feel above the surface of the Jake, and 
(onsisted of a narrow belt of sand, succeeded by a bank of light 
sandy earth. The country all around the lake, as well as alone: 
its outlet at the southern exlremilv, was one unbroken forest. 

The distance from tl^e northern end of Long Lake to the south¬ 
ern end of Mud I.ake, was about ^00 rods. ^Fhere was no original 
communication between them ; die waters of the fiirmcr, as wt' 
have already seen, having betai discharged towards the south, 
and (hose of the latter towards the north. The ground between 
the two was covered with a diick I’oresi, and formed a very ra- 
jnd declivity from Long Lake towards Mud Lake. ^I’he low 
bank of sandy earth which formed die nordiern boundary of 
Long Laki», continued of an iniil<)rni lieight for about five rods 
from the shore, wlicro, becoming more firm and solid, it <lescond- 
ed w> rapidly towards Mud Lake, that llie perpemlicular de¬ 
scent between the two, in tlie tlislanee of ^00 lods, was at Jea.sl 
5^00 feet. 


Tlie bottom of Long Lake, near the western shore, was rocky ; 
at the southern extremity, heneatJi the shoal water, it Avas a 
mound of .sanciy caiili, and throughout the great body of the 
lake was eitlier sand or mud. ^Fhe mud w'as black, light and 
loose; Avlicn wet, flowing like water, and wlien dry, of a blue co¬ 
lour, and light as a cork. The descent, at the northern sliorc, wa^ 
bold and rapid; and on the bottom, near the shore, was spread ()ut 
a calcareous petrifaction, or deposit, called by one of the work¬ 
men a hard-pan^ of the thickness generally of two or three inches, 
tliongh (Kcasionally of six or eight. I saw numerous fragment! 
of it; and one, which I brought home, was an inch«and a half 
thick, aiul liad the solidity and hardness of limestone. Its up¬ 
per surface was of a light yellowish-brown colour, and had the 



1;50 Eruption of Long Lake and Mad ImIc. })i Vermont. 

smoothness of a stalactite; while the lower was rough and un¬ 
even, embodying pebbles, sand, weeds, and other coarse sub¬ 
stances, on which the calcareous deposit, at its first commence¬ 
ment, had settled. 'Uhc Iracturc, to use the sprightly language 
of my principal informant, one of the Individuals concerned in 
letting off the water, resembled fro::cn gravel 

This hard-pan reachcil out from the shore into the lake, for a 
breadth of five or six rods, resting on the bottom ; and was found 
along the whole nortliern extremity. Being rather feebly and 
doubtlully susUilned by the mass of sand underneath, on which 
it lay as on an inclined plane, it supported the superincumbent 
water, and formed the only solid barrier which prohibited the 
contents of Long Lake from desccMidlng into Mud T.ake. 

Mud Lake was originally throe-fourths of a mile in length 
irom nortfi to soutli, and half a mile in breadth. Its shores, 
both on the western and eastern sides, soon rose into high 
grounds; between which, and over the bed ol‘Mud Lake, tlic 
waters of Long Lake, il* lot out northward, inu;>t necessarily 
pass. The bottom of Muil Lake was a mass of thick deep 
mud, tough and gritty, of a rusty dark blue, many feet in thick¬ 
ness; and, when dry, becoming of a pale blue, and of a liard so¬ 
lid texture. This lake was originally deep, though less so ilian 
tlie other. Barton River, its outlet, desceiKled very raj)idly 
through a rough uneven country, over a betl ol' sand and peb- 
l)les, for about live miles, and then more gradually, and with a 
margin of meadow on each liand, for six miles, to the village in 
Barton. All thi.s distance, with the exception of a few cleared 
spots at Kccnc-Cornor, and in Barton, the country was, in 
1810, a thick forest, on both sides of the stream, to its very 
banks. At Kcenc-Corner, four miles from Mud Lake, stood a 
grist-mill and a saw-mill, both owned by a Mr Wilson ; but the 
stream was so small that, in the dry season, the supply of water 
was insuflicient for the mills. About seven miles lower down, It 
unites with a still larger stream from the right, the outlet of 
Belle Pond, a beautiful lake in Barton. Two miles further 
down was another grist-mill, owned by a Mr Blodget; and three 
miles lowor, were the mills of a Mr Enos. 

Tim insufficient supply of water at Wilsoifs mills, was a se¬ 
rious inconvenience to the inhabitants of Kecuc-Coriicr, as well 
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as to the proprietor hiinsclf. The coiiiparati\'c elevation of the 
water in the two lakes, and the nature of the ground between 
them, had long been known at the hamlet, and had fretiucntly 
provoked discussions of the question. Whether it wa^ not practi¬ 
cable^ let out a part of the water of Long Lake into Mud Lakcy 
and thus furnish an additional supply to the mills on Barton 
Itix'er ? These discussions always ended in an affirmative deci¬ 
sion ; and the disposition to test its correctness regularly gaining 
strength, as the practicability and importance of the measure 
were more and more developed, it was at length resolved, in 
out-of-door convocation, that the thing should be done ; and the 
()th of J une 1810, the day of the general election of New Haiujv 
shire, which, out of respect to their parent state, they had usual¬ 
ly observed as a holiday, was selected (or the purpose. 

On the morning of that day, about 100 individuals from 
Glover, Ilarton, and several of the adjacent towns, assembled 
at Kcenc-Corncr, with their shovels and spades, their hoes and 
axes, their crowbars and pick-axes, and their canteens, and voted 
that they would march to Long I..ake, and there have “ a regu¬ 
lar Election Scrajic." * They arrived at the scene of action 
about ten o’clock , and, having selected the sp)t which seemed 
most feasible, began to cut down the trees, and to dig a channel 
for the water across the belt of sandy earth which constituted the 
northern boundary of the lake. At three o’ckxjk, a trench five 
feet witlc, five or six rods in length, and seven or eight feet deep, 
was conjpleted. It began within a yard of the water, and reach¬ 
ed to the brow of the declivity, towards Mud Lake; yet gra¬ 
dually descended in its line of direction ; so that, when the small 
remaining mass of sand in the trench should be removed, they 
might see the waters of the lake flow out without interruption, 
to increase the mill-stream of the village. 

At length, the command being given that all hands should 
leave the trench, the mass of sand left in -it, with a portion of 
that under the Tiard-pan, were removed ; and as large a piece of 
the hard-pan as their pick-axes would reach, was broken off*. 
The water issued at first through the chasm thtis made, with a 
moderate degree of force ; but, to the great surprize of the work- 


* Xernpr, in this sense, is a colloquial Americatiism, and denotes a frolic. 
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men, it did not run off into the trench. One fact, having an 
important bearing on the ultimate success of their enterprize, 
had escaped theiir observation. The sand under the hard-pan 
was a species of. quicksand; and the issuing stream, instead of 
flowing obliquely, towards the declivity, began to sink pc^|||ndi- 
cularly beneath the hard-pan, and to work down a portion of the 
quicksand, so that it disappeared with the water. In a few mo¬ 
ments a large amount of the sand under the hard-pan was washed 
from beneath it; apd the portion of the hard-pan, thus under¬ 
mined, being unable to sustain the immense pressure, gave way. 
This occtisioned a violent rushing of water to the deeper outlet 
thus fonned; which, in its turn, sinking under the hard-pan, 
and washing down a still larger portion of the sand on which it 
rested, occasioned a still broader and deeper fracture of the 
hartl-pan, and prepared the w'ay for a still more violent gushing 
of the water, and a still wider and deeper gulf in the sands be¬ 
neath, until all traces of the original trench had vanished. This 
process was repeated a considerable number of times, every frac¬ 
ture of the hard-pan being more extensive than the preceding ; 
until, by the undermining force of the water, a deep gulf was 
worn where the trench had been, several rods in width, and de¬ 
scending immediately and rapidly towards Mud Lake. 

Just as the efflux of the water commenced, four or five of llie 
workmen pushed out into the lake upon a raft; intending to 
cross its northern end, and on their way to sound an hurrah be¬ 
coming the occasion; but, the alarm having been given, they put 
to shore, and had barely left the ground on which they landed, 
when it disappeared. One of the others, having remained too 
long at work in the trench, was struck by the torrent; and the 
ground being washed from beneath him, he would have been 
carried away, had he not been caught by the hair of his head. 
Another, waiting too long to witness the violence of the water, 
was forced partly under the earth; and it was owing probably to 
the momentary resistance presented by the roots bf a large tree, 
against which he was driven, that he, and those who came to his 
assistance, were saved. These accidents induced the workmen 
to retreat wKh rapidity from the sides of the widening gulf. In 
the language of one of them, they felt the ground beneath 
“ quiver, quiver, quiver,” as they ran away with all possible 
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speed to save their lives. Having all at length got out of dan¬ 
ger, they stood on firm ground near the lake, and on both sides 
of the widening chasm, and observed the progress of the deso- 
lation. 

As the water rushed from the southern towards the northern 
extremity, it forced up upon the shore a large mass of soft, oozy 
rnud, several rods above the existing water-level, on either side 
of the outlet. This mud remained stationary for some time, and 
on its surface a large number of the fish of the lake lay snapping 
and flouncing. Just as one of the workmen was venturing into 
the mud to secure some of the fish, the water having chiefly run 
out; the two masses of mud, being no longer pressed upward 
[)y the force of water, slid down at once into the gulf, and were 
immediately swept avllly. 

This process of undermining and fracturing successive por¬ 
tions of the liard-pan having been continued about twenty mi¬ 
nutes, a passage was forced through it, down to its lower e^ctre- 
mlty; and the superincumbent water of the lake, being thus left 
wholly without support, flowed with such impetuosity towards 
the northern shore, that it all gave way to the width of more than 
a quarter of a mile, and the depth of 150 feet. The whole bar¬ 
rier being tints removed, the entire mass of waters rushed out 
with inconceivable force and violence; and, the northern end be¬ 
ing the deepest, it was but a few moments before a volume of 
water, a mile and a half in lengtli, about three-fourths of a mile 
in width, and from 100 to 150 feet in depth, had wholly disap¬ 
peared . 

The liberated mass of water made its way down the declivity, 
to the valley of Mud Lake, tearing up and bearing before it, 
trees, earth and rocks, and excavating a channel of a quarter of 
a mile in width, and from 50 to SO^feet in depth. With the 
Immense momentum which it had gained, it flowed into this val¬ 
ley, forcing forward, with irresistible impetuosity, the spoils 
wliich it had already accumulated ; tore away masses of earth 
from the high grounds on each side of the lake; excavated the 
whole bottom of the valley, including the shores of the lake, to the 
depth of perhaps SO feet; and, with the additional mass*of water 
ihus acquired, made its way down the channel of Barton River. 



154 Eruption of Lon^ Lake and Mud Lake, in Vermont. 

Mud Lake had originally a narrow outlet, and rising grounds 
of moderate height bounded it at the northern end. The accu¬ 
mulated torrent, bearing along the gathered spoils of its own de¬ 
solations, broke away this mound in a moment; and following 
the course of the river, rushed down the long and rapid descent 
of five miles towards the flats in Barton. Through all this dis¬ 
tance it tore up and carried away the forest trees, and hollowed 
out to itself a path in the earth, varying from 20 to 40 rods in 
width, and from 20 feet to 60 in depth, so that every trace of the 
original bed of Barton River disappeared, and the river was left 
to choose for itself a new bed, many feet below the old one in* 
the bottom of the gullcy. In some instances the excavation was 
narrower, in consecjucnce of huge rocks on both sides,, which the 
torrent could not move; but, in such caaH), amends were made 
in its greater depth. Where an immoveable rock was found on 
one side only, it usually altered the course of the torrent, Avith- 
out materially diminishing its breadth. Wherever any such ob¬ 
struction made an eddy, by stopping momentarily the torrent’s 
progress, the effect was still observable in deposits of sand, im¬ 
mediately above the obstructions, varying in depth and extent 
with the time during which the water paused, and the surface 
which it covered at the moment. Sonic of these arc an acre or 
more in extent, and 20 feet in depth. In these cases there was 
usually a deposit of the floating forest trees. At Keenc-Corner, 
it not only swept away the grist-mill and saw-mill of Mr Wil¬ 
son, with the mill-dams, but the mill-sites, with the groutid be¬ 
neath them for many feet, as well a^ the bed of the river by 
which they had been imperfectly supplied. A man in one of 
the mills, hearing the noise of the approaching flood, ran to save 
himself; and had but just escaped from its path as it went by. 
His horse, tied at a post near the mill, was swept away, and 
was afterwards found a great distance below, literally torn to 
pieces. ^ 

About a mile below the mills the torrent entered a more level 
country; where the river had been wont to glide through a 
broader valley, and was generally bordered with flats or inter¬ 
vals of some rods in width, covered with forest trees. Hero this 
moving mass of trees, earth and water, expanded itself as the 
country opened, and with the velocity acquired in its long'de- 
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sccHt, marched onwards in its work of desolation. Not satisfied 
with tearing up the trees, it removed the earth beneath them to 
a considerable depth, and bore away masses of earth from the 
sides of the high grounds, by which the original valley of the 
river was bounded. These it left precipitous; exhibiting on the 
perpendicular face denuded rocks and roots of trees, and in eve¬ 
ry place pointing out the exact breadth of the torrent’s march. 
The trees on the brink, which were not destroycnl, showed strong 
proofs of the violence; proofs which were often discoverable at 
the end of thirteen years. Wherever the original valley narrow¬ 
ed, or suddenly changed its course, and its boundaries were too 
firm to be pushed away, the torrent, receiving a momentary 
ehi'ck, became narrower and higher, and left dejwsits of santl 
and of trees in the valley, and frequently on the high grounds. 
The forests Avere thus levelled, and the excavation continued 
some distance below the mill of Mr Ulodget, 14 miles from 
the lake. There, owing to the widening of the hills, and the 
more cleared state of the country, it gradually spent its force, 
though many marks of its violence are witnessed all the way to 
Take Mcmpbreniagog. Through the more level country, the 
excavation which it left to indicate its path, varied from 30 to 
GO rods in width, while its average depth was probably from 10 
to 15 feet. 

An inhabitant of llarton, who was standing at the time on a 
high ground, told me, that, hearing the noise, he looked up the 
stream, and saw the flood marching rapidly forward, opening it¬ 
self a path through the valley, and bearing a moving forest on 
its very top ; so that those who were with him gave the alarm 
that the forest from Glovi-r was coming down upon Barton. 
The house of a Mr Gould, in Barton, standing 15 feet above 
high-water mark, was within the track of the torrent, and him- 
self and his w'ife were at home. Alarmed by the noise, he 
caught his wife in his arms, and carried her up the bank ; yet it 
was with the utmost difficulty that they escaped. The water 
rose to the eaves of the house, and removed it from its founda¬ 
tion : but bearing it against some stumps of trees, which were 
very firmly braced in the earth, it remained there‘when the 
flood had subsided. The saw-mill of Mr Blodget, with the mill- 
dam, was entirely swept away, as was every bridge on Barton ri- 



156 Eruption of Long Lake and Mud Ijikr, in Vermont. 

ver, between Mud Lake and Lake Memphremagog. At Enos's 
Mills, 5 miles below the village of Barton, and 17 below Long 
Lake, the torrent retained so much of its impetuosity, that it 
moved a rock, supposed to be of 100 tons in weight, a number 
of rods from its bed. 

Some of the deposits of sand were very extensive; and the 
changes effected by the deposition were different in dllferont spe¬ 
cies of soil. Extensive tracts of the flats on Barton river were 
fine meadow land; while other tracts were sunken swamps. 
The former, so far as they received the deposits, were left mere 
fields of barren sand ; while the latter were converted by them 
in a short time into the richest nieado^vs One swamp, to the 
amount of two hundred acres, and several others to the amount 
of three hundred more, w'ere thus recovered; while various 
tracts of meadow, in all aljout one hundred acres, were perma¬ 
nently ruined. 

Masses of wood were deposited, in greater or less fmjucncy, 
along the banks of the gulley, as well as in mud) larger heaps 
in those places where the progress of the torrent was momen¬ 
tarily suspended. Some of the men who witnessed it, told me 
that tens of thousands of cords, a quantity which could not be 
calculated, were thus left in Barton, besides a vat>t number 
floated further down. Near the church in Barton, a field of 
twenty acres was covered with dejxjsited timber to the height 
of twenty feet. In several places, where the torrent waspower^ 
fully obstructed and suddenly narrowed, (as I was inlbrmed 
by two of the inhabitants), the timber was piled up by the 
force of the stream, to the height of 60 or 80 feet. Vast quan¬ 
tities of it M^re sunk under the sand. That which lay upon 
the surface was burned as fast as it dried, and they liail been 
burning it continually to clear the land; yet many acres of 
meadow still remained covered with timber; and I also saw nu¬ 
merous large heaps of it skirting the edge of either bank. The 
kinds of timber were spruce, cedar, hemlock and hackmontak. 
The trees were much bruised, the branches generally broken, 
and the hark peeled off; while the trees left standing near the 
two edges‘of the torrent, were principally killed. 

I was informed that deposits both of wood and sand were 
made in this manner, on both sides of the torrenfs path, all the 
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way from Uarton to Lake Memphreniagog; and that large 
quantities of forest trees were strewed over the surface of tlie 
lake. The hard tough mud in the bottom of Mud Lake, was 
all forced out and carried awav, and '.vas seen scattered in small- 
er and larger masses—some, of the size of haycocks—for a 
great distance along the p’ ogress of the torrent, and over the 
adjoining fields. 

Several of the workmen informed me that when the nortliern 
harrier of I^ong Lakt gave way, and wliile the waters ruslicd 
down the declivity into Mud Lake, the convulsion shook the 
earth like a mighty eartlujuake; and that the noise was louder 
than the loudest thunder, and was lieardfor many miles around. 
One of them, whose house was more than five miles from the 
spot, told me that the noise there was so loud that the cattle 
came running home, with the most obvious marks of terror and 
alarm ; and that his family sup|M)sed, until his return, that there 
had been a tremendous eartiujuake, accompanied with loud 
thunder. The noise and agitation were also very great, while 
the torrent maile its way downward, from Mud Lake to Keene 
(Joiner, and, even during its progress in the more level region, 
greatly alarmed all the surrounding country. 

The waters of Long Lake were undoubtedly calcareous. I 
saw on the bottom many .siliceous rocks; but the fissures of 
these rocks were freipiently filled with deposits of limestone. 
I’liere were numerous masses or rocks of limestone, of a bluish 
black colour, occasionally imbedding pebbles of a different co¬ 
lour and genus. Some of these masses were exceedingly liard 
and firm, others were only brittle, while others were friable, and 
others still w'cre heaps of bluisli black limestone dust,—the 
embryos of rocks which had not yet received the cohesion ne¬ 
cessary to bind them into solid masse.s, when the matrix in 
which theyj\vere forming was dis.solved. Probably the black 
sponge mud of Long Lake was chiefly of this character; as this 
very substance, when wet, has a similar appearance. In various 
places on the bottom of the lake, are deposits of a friable white 
substance, which is almost pure carbonate of lime. This sub¬ 
stance, as we shall have reason to see, was much morqabundant 
before tlio emptying <if the’lake. Had a skilful mineralogist 
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been with me, he might doubtless have made important disco ¬ 
veries. 

The bottom of the lake was in some places boggy, but gene¬ 
rally So dry that we could walk over it without difficulty. It 
was extensively grown over with sedge and other weeds, and in 
many places with shrubs and young trees. The original water- 
level of the lake was generally discoverable along the shores. 
The same rivulet still flows in on the west side, which originally 
supplied its waters; but it now flows out at the northern end 
into Mud Lake. It is about a vard over; and, as no reason 
can be given why it should have diminished, I conclude that 
this was the size of the outlet of Long I.ake. The flood left 
obvious traces of its violence within the bed of the lake. At 
the southern end; the water on the shoal, not more than 10 oi¬ 
ls feet deep, rushing down the pitch into the deeper part of 
the lake, swept down a considerable mass of earth and r<x;ks, 
and near the middle of the pitcJi, irom east to west, formed an 
excavation, or trencli, about one hundred yards in length, nar¬ 
rower and shallow at its commencement, but widening and 
tleepening all the way to the bottom, where it is several rods in 
width. On both shores of the lake, the force of the water tore 
away large masses of earth, forced rocks out of their original 
bcxl, and, in various instances, laid bare the surface of o^tensive 
ledges of rock, which had been previously imbedded in earth ; 
leaving them projecting a considerable distance beyond the line 
of the shore. These effects were most marked towards the 
northern end. About twenty rods from that end, an excava¬ 
tion, or trench, commences in the bottom of the lake, and con¬ 
tinues to widen and deepen, until it coincides with the deep gul- 
ley at the outlet. 

The surface of Mud I.ake is at least 30 feet lower, in the 
opinion of the workmen, than before, and has not more than 
half of its original extent. The soft mud from the bottom of 
Long Lake, flowed into Mud Lake *, and took the jjlace of the 
hard, tough mud, which originally formed its bed. So large 
was the supply, that Mud Lake is now shallow—having been 

4 - - - -- _ 

• Th& lake was without a name, until this event procured for it this less 
poetical than appropriate designation. 
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Jllled up at the bottom, as well as cut off at the top by the abra¬ 
sion of the toneat. I saw perhaps twenty of the trees, which 
had been left in it thirteen years before, jstanding up from 
its bottom, in various directions; and the length of their stems 
above the water, indicated that the deptii was moderate. Be¬ 
fore the draining of Long Lake, Mud Lake had no lime; but 
large quantities of the while friable carbonate of lime were 
brought down and deposited within and around it, so as to ren¬ 
der the manufacture of quick-lime a regular employment for 
•several of the inhabitants. 

Mr Blodget, the proprietor of the mill destroyed in Barton, 
instituted a suit against some of the individuals employed in 
Icttitig out the waters of Long Lake. In the cour.se of the 
trial, the whole history of the event was brouglit to light. He 
laid his damage.s at 1000 dollars; hut, pendente litc, compro- 
mi.scd the matter for 100, on condition that each parly should 
])ay his own costs. 

It was doubtless a favijurable circumstauee, that Long J^ake 
was draincil while the country on Barton River was a wilder¬ 
ness. From the singular configuration of the adjacent ground, 
it is certain that its contents would sooner or later have been 
emptied into Mud Lake ; and had the discharge been deferred 
until the country had been well settled, the injury would have 
been incalculable. At the time when the event occurred no 
material injury was done, and an essential service rendered tlie 
community; as the bed of the lake furnishes an advantagcou.s 
site for a road leading to the country castwarrl of Glover, which 
the hills had previously rendered impracticable. Such a road 
had been seriously proposed when I was there; and my only 
objection to the measure lay in the fact, that, by effacing the 
vestiges of desolation, it would violate the rights of philosophi¬ 
cal enquiry. 

This event appears to confirm an opinion, extensively enter¬ 
tained in this coun&ry, respecting the changes which various 
parts of its surface have in former periods undergone. Valleys- 
a)’c here and there found, with streams of water passing through 
them, surrounded on all sides by high grounds, except h very 
narrow passage for the stream to enter, and another for it to es¬ 
cape; and in both, the whole appearance of the ground indi- 
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rates that the high ground actually metj in some former period; 
that the valley was originally a lake; and that its water was 
discharged by a w/iterfalL There is so much resemblance be¬ 
tween the bed of Long Lake and some of these places which I 
have examined, that I cannot doubt tlie correctness of this opi¬ 
nion. Had the waters of that lake been discharged two centu¬ 
ries earlier, its bed, and the gulley which it formed, would have 
been filled with a thrifty forest; and the evidence that it had 
ever been a lake would have been no moie satisfactory than we 
now possess, that the j)laces to which I have alluded were once 
filled with water. "We now know the fact, however, that lakes 
may be suddenly and finally emptied, and their beds changed to 
fertile valleys, so as to lose, in no great length of time, all traces 
of the immediate action of water. 

Several individuals, well acquainted with the country, in¬ 
formed me that the ground at one extremity of Lake Willough¬ 
by, wiiich lies a few miles cast of Barton, is formed like that at 
the northern extremity of Long Lake; and that its waters could 
be discharged with even less labour, than w'cre those of the lat¬ 
ter. Lake Willoughby is alx)ut seven miles long, about three 
miles wide in the broadest part, and very deep; and its waters, 
if thus discharged, must flow south-eastward, tlirough the val¬ 
ley of the Prcsumpsick, into the Connecticut. Could the dis¬ 
charge be achieved without too much liazard, it w'ould be an in¬ 
calculable advantage to a large extent of country ; as a long 
range of towns in the neighbourluxKl of this lake, are .separated 
front the Connecticut by a chain of pathless mountains, through 
w’hicli no road can be formed, except over the emptied Ited of 
Lake Willoughby, and arc thus compelled to find their market 
doAU the valley of the Presumpsick ; a fact which has almost 
entirely prevented their settlement. 

After we had examined the bed of Long Lake, and the ra¬ 
vages which its waters had occasioned, as long and as minutely 
as our time would permit, we returned down the gulley, and ar¬ 
rived at our inn at 3 o’clock, where we sat dowm to a meal ren- 
dcretl tt'elcome by laborious exercise and the fasting of ten 
hours. ‘ Immediately after, bidding four of my companions 
adieu, I rode down the river in company w’ith the fifth, to the 
village of- Barton. Our course was on the eastern bank of the 
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gulloy, and every btep of the way I could mtnes&.the desolation 
of the torrent Taking the whole excavation for the twelve 
miles in which I followed it, it is the highest exhibition of the 
effects of physical force, instantan( (> isly exerted, which I have 
yet seen. 

See Plate III. for a Pi; n of the Lakes, illustrative of the de¬ 
tails above given. 


Overland Arctic Expedition. 

As any notice, lioMcver short, of the scientific doings of this 
enterprise, cannot fail to prove acceptable, we now add the fol¬ 
lowing details to those already coiimiuuicatcd. 

l‘'ORT FraXKLIN, (jllEAT BeAR LaKE, 
Fehvtmry fi. 1026 . 

“ Nothing of any importance has occurred since I wrote you 
last, except that we have received a friendly message from the 
Es(]uiniaux, through the Sharp Eyes, a neighbouring tribe, 
who frequent Fort Go(mI Hope, the most northerly of the Com¬ 
pany’s jwsts. On the 29th of November last, the S. W. quar¬ 
ter of the sky was cloudless, but of a pure cmcraM-green colour 
(compared at tlie moment with Syme’s book), soon fading away 
into mountain-green. The rays of the sun setting to the S.S.E. 
at the same time tinged some clouds gold-yellow, &c. The au¬ 
rora has not been so frequent, and our observations of course 
upon it arc not so interesting, as at Fort Enterprise As far as 
they go, they confirm the few general remarks then hazarded, 
although I think not favourable, in general, to Ilansteen’s theory. 
With regard to facts. Captain Franklin’s observations and Han- 
steen’s seem to agree. The Edinburgh Philosophical Journal 
for March 1825 reached us last month, and has proved a great 
treat to us. I &rli glad to see it go on so vigorously. . 

« We expect, if every thing prospers with us, and at preset 
we have no reason to fear any misadventure, that we shall reach 
England* early in November 1827. This is rather to® quick a 
movement for the purposes of science. Even a cursorylview of the 
geology of the Rocky Mountains skirting Mackeirzie’s Rivet 

OCTOBEB-DECEMBER 1826. I> 



162 Overland Arctic Expedition. 

might occupy some months very pleasantly ; but the delay of a 
few days here is the loss of a season, and we cannot reckon on 
more than two months in tlie year for such purposes ” 


“■ I'ORf tftANKJMN, GhJ-AI JibAR LaKK, 

“ March 23. 1820 


** My Dfar Sir, 

In consequence of an imperfect, l)ut very interesting, In¬ 
dian re[)ort of Captain Parry’s wintering on the coast, and 
which Captain Franklin is desirous of investigating, I have an¬ 
other opportunity of writing to you this season. The particu¬ 
lars of the report, when ascertained, will be transmitted to Mr 
Barrow, from whom you may get them. 

“ I nientioncil, in a former letter, that a formation of lignite 
occurs in this quarter. The lignite has a slaty structure, thin- 
nish, or only moderately thick ; and, when exposed to the atmo¬ 
sphere, cracks into ^orms generally nearly rectangular. Some 
portions, which are rather thick slaty, with a flat conchoidal 
fracture in the small, bear a very near resemblance to the slag- 
gy mineral pitch or bitumen so common in the limestone forma¬ 
tion of Slave River (/.echstein ?). It is distinguished from it 
when put in the fire. 

“ Ill the more common form of the lignite, the surface of the 
slates is more dull and earthy, of' a brownish-black colour, but 
yielding a shining streak Those slates are entirely composed 
of fragments, having all the appearance of charred wood united 
together by a paste of more comminuted woody matter, mixed 
perhaps with a minute portion of clay. In the paste, there are 
some minute perfectly transparent crystals, having the form of 
compressed four sided pri^sms, and sometimes of .tables. The 
fibrous structure of the woody fragments is fine, and the lustre 
resembles that of fresh well-made charcoal of brick. The struc- 
tttw is evidently exogenous. The fragments are generally 
small, but, when several inches in diameter, their layers of 
sCructure are waved and curved, as if they* had been knots, 
which of course would not So easily break down as the other 
'^pittftions One of my specimens shews a small grain, either 
"OT of Amber; and I havlt picked out of anotlier a 
substance, which has all the appearance erf a por- 
of Ulva montafta (Bot. App. Franklin’s Journey) common 
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here at tlie pvesent tioie. 1 inclose this minutetf^iinen, which 
luhs already sufiered some diminution in the course of my exa¬ 
mination of it. Muriatic acid produced no change in it; but I 
was afraid to try the nitric acid, lest it should destroy it, 

“ When put into the fire the lignite bums without flame, atid 
emits a very disagreeable ■stench, unlike that of either peat or 
of sulphur. The combustion does not cease whmi the .coal is 
removed froln the fire, but goes on slowly, until there is oifly 
j brownish-red ash remaining, not one-tentU of the original Indk 
of the specimen. ' 

“ The beds of lignite he on the east side of Bear Lahe i^i- 
V cr, where it joins the Mackenicie, arc in the aggre^ic six or 
seven yards thick, and are covered by a thick bed of 90Se sand. 
They were on fire when Sir A. Mackenzie discovered the river 
(in 1789), and have continued burning ever since. At the dis¬ 
tance of a few hundred yards up the Bear Lake Hiver, there' 
are some thick beds of a coarse, bluish-grey, earthy looking sapd- 
stonc (very like that on tlie north side of the Calton Hill), dip¬ 
ping at a small angle under the lignite. They were not seen in 
actual contact. On the opposite side of Bear Lake Kiver, which 
IS 200 yards wide, a craggy hill of (carboniferous f) limestone 
rises abruptly to the elevation of 400 feet. About 30 miles far¬ 
ther up Bear Lake River, and nearly east from its ipouth, die 
stream cuts the base of another limestone hill, of similar form 
and height, belonging to a chain of (partly transition P) hills, 
which runs N. W. and S. E. through a fiat < country. At the 
foot o& the nearly vertical limestone, but separated fifm&'it by a 
small rivulet, there are thick liorizontal beds o£ sandrtpno, re¬ 
sembling that at the mouth of Bear Lake RivCf. Upon this 
sandstone lie a number of thin beds of bitumtnowi sluda a^d 
sandstone, which weather easily. In the shale jax* 

pressions of ferns (polypodiacem), and m th^ sla^ sandatolie 
lepidodendra ? I have had no opportunity of exaininiag 
roriks, eotceptiBg f^ery cureoxiiy, ^ we passed them in ,ihe boot^ 
atni ooeBsionaify< snatched % spe^ent bat 
snW disoppeam kmg enough befeire the opening* 
tion, to visit them carefiilly this spring, an 

the banka of the river will be fakl by accuiBu}i||ioikfi^ ^ the 
autumn.” ■* ' 

1.2 
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On the Lumirwusness observed in the Eyes of Human Beings, 
a/nd also in those of Cats, Dogs, Horses, and Sheep, By 
Dr Chablks Ludwig Ehseb *. 

.A.PPEARANCKS of light, as is well known, are not uncommon 
in inferior animals, and the number of luminous animals in the 
sea is so great, that large tracts of the water’s surface have 
l»een seen to be illuminated by them. 

This phenomenon, however, is comparatively seldom observ¬ 
ed in fishes, and the more rarely the higher we ascend in the 
scale of the animal kingdom, if under the denomination of lumi¬ 
nousness, Vc understand the real evolution of light, and do not 
consider it as the reflection of the incident rays of light; for in 
this latter case the luminous appearance does not inhere in the ani¬ 
mal body itself, but is in reality merdy a reflection, which is totally 
different from the evolution of light in the inferior animals. A 
real phosphorescence is sometimes observed in the higher animals, 
and even in human beings, particularly in their excrementitious 
fluids. The light of the eggs of the lizard, the luminousness 
of the perspired matter in man and horses, the irradiation of 
light in cats and other animals, from the stroking of their hair, 

and finally the phosphorescent quality of human urine, have 
been frequently observed. 

On most of these various kinds of light, I have neither per¬ 
formed experiments myself, nor have I collected the facts of 
others; the present memoir being chiefly devoted to an exami¬ 
nation of the light or luminousness of the eyes in human beings 
and inferior animals. 

The more perfectly to accomplish this object, I some years 
ago performed a series of experiments, that led to an important 
result. 

Having brought a cat ii.to a room half darkened, I observed 
that tlie eyes of the animal when opposite the tVindow, and in a 
certain direction to myself, sparkled very brilliantly, v^hich phe¬ 
nomenon suddenly vanished, when I, either by the motion of m*y 
head, changed the direction of my eyes to those of the cat, or the 
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animal, by moving its eyes to and fro, brought them into a 
different position. In a situation wherein I could best observe 
the eyes of my cat, I caused the room to be slowly darkened, 
by gradually closing the window-shutters. The light of its eyes 
became weaker, and vanished entirely as soon as the room, on 
the place where the cat ^vas situated, became absolutely dark. 
Incident rays of light were always necessary to produce the 
luminousness of the eyes. 

I wrapped another cat in a cloth, but left the head uncovered, 
whereby I was able to handle the animal as I had a mind, and 
place it in any situation I chose. In this cat what I have just 
stated was confirmed. I placed it in such a position that its head, 
at the distance of a few steps, was directed towards the window, 
by which means I could lighten or darken the room at pleasure. 
I now permitted a few rays of light to fall through the window 
into the room, in such a manner, that the place where the cat 
was present was illuminated ; and I placed myst>lf in such a di¬ 
rection towards the window, that my eyes were in a straight 
line with those of the animal, so that I saw the light of its eyes 
•very distinctly, which light, as in the former experiment, sud¬ 
denly vanished Avhen I turned my heatl, or the cat turned its 
eyes. At the moment when my eyes were directed in the man¬ 
ner just mentioned, I observed a most lieautiful green light; 
but when they were out of this direction, the cat’s eyes had their 
usual appearance. By the turning of my head, or by any 
other arrangement I chose, by which I intercepted the inci¬ 
dent rays, I could at pleasure cause sometimes the one eye of 
the cat, sometimes the other, and sometimes both together, to 
shine. If I intercepted the incident rays of light &om the left 
half of the head, the right eye became luminous, and conversely. 
In these experiments, I observed quite distinctly that the light 
of my cat’s eye emanated from the pupil, the eye itself being 
lightened only in proportion to the dilatation of that part of it. 
By suddenly admitting a strong glare of light into the roonuj I 
pnxluced a contraction of the pupil; and when I suddenly ren¬ 
dered the room somewhat dark, a small round lununous point 
first appeared in the eye, and that point enlarged according- as 
the pupil wa.s dilated. ■ The pupil of the eye of these animals 
being thus dilated in imperfect darkness, so that the iris seems 
to encircle the pupil as a small ring, and the sclerotic in cats 
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being scarcely visible, may be the reason why it is believed that 
the- whoja'^eye 6F the'eat is luminous, although its light is, never¬ 
theless, only in proportion to the dilatation of the pupil. 

The.diletation'of the pupil in twilight is, however, not the'only 
cause of the light of the eyes ; but the light surrounding the uni- 
.mal being fainter, also assists us in perceiving with greater dis¬ 
tinctness the light as it is more vividly reflected from their eyes; 
for, if we suddenly illuminate the chamber in which there is a 
cat, there repiains nothing but a luminous brightness where there 
was formerly a beautiful yellowish green light. 

The light of my cat’s eyes seemed to bo more vivid wlieii she 
opened them wide from apprehension, or looked around her at- 
tentiv^ely; whence Treviranus observed, that the eyes of cats 
sparkled most when the'animals wereiii a lurking, position, or in 
a state of irritation. That author says, 

I \ 

“ The light of the cat’.s eyes appears most conspicuous when 
she is in a lurking ])osition,—when she is attracted by any 
unusual appearance,—or when irritated. In the first two in¬ 
stances, the light is faint and dull: in the last instances, it darts 
forth in intermittent scintillations, and at tho.se moments when 
the light is most vivid, there are accompanying movements of 
the eyes.” •That the light of the eyes of animals appears bright¬ 
er in a state of irritation tlian in a state of quiescence, seems 

to originate in this, th.at the eyes of all animals, as well as those 
« 

of man, appear brighter in violent rage, and .sparkle more,’ than 
in a quiesccnl, .state. This, in man, seems to arise from an in- 

‘ i V 

crea.sed secreticai of the lachrymal fluid on the surface of the 
eye, by which fluid the light of the eye is undoubtedly 
rendered mor^' brilliant. . Treviranus farther observes, “ The 
eyes of the cat shine also whore no rays of light penetrate, 
and the light must in many^ if not in all, cases proceed from 


the eye itself.” Before performing the above experiments, 
I entertained the same opinion with Treviranus, and made riiany 
fruitless ^experiments with cats in. the .dark, before I 'abandoned 
the positaon. The light must be brighter in |i^ortioft to the 
darkness of the place where the cat is. t so6h renounti^l this 
oplmnn, whenj-in fill the experiments I inade t)n‘ cats, in'places 
ab^iutely dart, I did not discover' the slightest trace of light in. 
the eyes of these animals, let me irritate them as I could. 
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Many of my friends, to whom I mentioned my experiments, 
and the residt of them, objected to me, that I could not possi¬ 
bly be correct, .for they themsdves had observed cats’ eyes 
shining in the very darkest places, is, for example, in a cellar, 
I Iiavc had frequent opportunities since of making observations 
to the same effect; but every time has, nevertheless, convinced 
me, that, even in such places, the rays of light having passed 
through a window or some other ajierture, fell upon the eyes of 
the animals as they turned towards the opening, and were placetl 
in a proper jjosition in regard to the observer. Gruithuisen 
likewise mentions a case in which he could produce bght from 
tlie eyes of a cat. at pleasure ; in places absolutely dark, how¬ 
ever, he never observed any light. 

To ascertain what appearance tlie eyes of a cat exhibit after 
death, I cut off the licad of one, placed it opposite to the win- 
<low, at tJie distance of some yards, so that the rays of light 
passing through tlie wimlow might fall on the eyes. I now 
observed, that the eyes of the dead cat slione far more vividly 
than tliose of a living one. By illuminating the apartment, the 
light was not, as in living cats, weaker but stronger, and was so 
powerful when I completely illuminated the room, and allowed 
the* sun’s rays to fall immediately on the eyes of the cat, that it 
resembled the rnqst beautifid green fire, which lost its intensity 
how'cver, and exhibited only a clear greenish brightness, when 
the rays of the sun, as in the open air, fell on all sides. In 
places perfectly dark, the light of the eyes, as in all my former 
experiments, completely vanished. All my subsequent experi¬ 
ments, in which many a cat lost its life, were uniformly followed 
byjthe same result. 

The light of tlie cat’s eyes being brighter after death than 
when in life, may j)robably be owing to this,—that after deatli 
the pupil is so much dilated as almost entirely to hide the ins; 
and Uiat the pupil, being now insensible to the rays of light 
falling on it, is never closed again, and does not obstruct the 
passage of the penetrating rays of light, as is well known to 
be the case during life. 

Farther, the light of the eyes of those animus, that after 
death were subjected to, experiment, Ijecame gradually il^eaker 
as the cornea grew duller. When that part of tlie eye was 
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luoistoncdj tlic intensity of the light was increased to a certain 
extent, but faded away with the decomposition of the eye it¬ 
self, and eternal darkness reigned in tlie stead of glorious light. 
I iK'lieve I observed a difference in the degree of light, accord¬ 
ing to the colour of the cat; and it is certain, that black and 
fox-colonrcd cats evolve a brighter and more conspicuous light 
from their eyes, than grey iind white cmes, though there may 
undoubtedly be exceptions to this distinction 

llesides cats, many domestic as well as other animals, are 
furnished with luminous eyt s. 

Under similar circumstance's as above, I observed that tlie 
light of a dog’s eye, as avus the case iu my experiments on cats, 
vanished suddenly as soon as I had com])Ietely darkent'd the 
r(K>m where the dog was. I observed the eyes of another dog 
sparkle when he was irritated, and in the coi'uer of a room that 
was faintly lighted. The eyes of tl)e animal protruded very 
much, glittered Ijrilliantly, and the ])iipils were dilated to an 
iimisual degree. The colour of the light, which Avas coimnoiily 
yt'llow, changi’d inoix' or less as the rays of light fell on the eyes 
of the animal, and exhibited the following appearances. Wlien 
a small body of rays of light fell on the eye, the light A\’as of a 
liery redness, and somelimos so strong, that afUr I looked a 
long time attentively at it, my oAvn eyes experienced a disagree¬ 
able sensation. When there was a great body of rays, the light 
was green or yelloAv, sometimes bluish. In respect to this 
cliangc in the colour of the light, 1 A\as inclined to think, that 
it might he owing as mucli to the motions of tlic animal’s eyes 
as to the body of light that fell upon tliom. This change Avas 
different in different dogs, and in .some it was not at all observa¬ 
ble. Further, the eyes of eveiy dog placcxl in the same situa¬ 
tion, shone, but the intensity of tlie light A^aried Avith the indi¬ 
viduals. 

I have observed luniinoiisn ss in the eyes of horses, sheep and 
hares, which was different, however, in colour and strength. 

Many appearances of light have been observed in the eyes of 
human beings. Treviranus mentions, that G. T. L. Sachs, 
and his sistci;, both belonging to albinocs, had phosphorescent 

• Benecl. Prevost’s Memoir on the Luminousness of the Eyes of animals, 
will be given in our next number. 
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eyes. Late in the evening there apficarcd in them a lively yel¬ 
lowish brightness, whicli darted forth in fiery coruscations or 
globules, from the interior of the eyes. The balls rolled hither 
and thither, and frequently ejected ray.-, at least an inch in length. 
In these two relatives the light was liveiiest and strongest after 
their birth, and during infancy: in their more advanced years 
the light was strongest when they were in deep meditation ; at 
tills time, also, the oscillation, which they had in common with 
otlicr albinoes, was liveliest. 

A ratlicr rtanarkable observation, and similar to the ease 
of the Sachs, is that of‘ Michaelis, who, many years bef nc his 
death, during the interval between day and night, and during 
ihe night itself, observed irradiations of light issuing from his 
eyes ; sometimes so strong that he could read the smallest print. 
(Schlichtcgroirs Nccrolog, des 19. Jahrhunderrs, U. 3. s. 837). 

In a boy, who belonged to the vMbino variety, I observed a 
similar case, though not accompanied with irradiation. In this 
boy, who suffered so much from the dread of light that he never 
ventured abroad except in twilight, I frequently observed the 
same fiery eyes, yet were they very different, both in the strength 
and colour of their light, from the luminous eyes of animals 
which I had observed, partly from design and partly from accU 
lUait; for this boy's eyes might be called glassy rather than lu¬ 
minous. Some years ago I was assured hy (Hr" Gehcimen- 
rath W), that his sister had often observed the eyes of her chil¬ 
dren, who were also albinoes, to be luminous. These last two 
eases could be traced to rays of light falling on the eyes. 

It now remained for me to search out the cause, which, by 
means of the incident rays of light, gave rise to the shining ap- 
})carance in the eyes of human beings and inferior animals. 
The explanation seemed to me no easy matter, yet, from the be¬ 
ginning, I expected to be able to search out the cause of this 
phenomenon, in a reflection of rays of light penetrating into the 
eye. The coloui* of the light, however, and particularly its 
changes in dogs, appeared to me very difficult to explain, atid 
to be rather at variance with my own opinion. 

To discover the cause of the shining in the eyes »f human 
beings and inferior animals, I came to the resolution of under¬ 
taking the extraction of the lens on a cat, from which I antici¬ 
pated the best result, in so far as I might, by that means, best 
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determine to what extent the remoter parts of the eye contri¬ 
buted to its luminousness. 

I attempted to perform tlie above operation on a cat, but the 
utter restlessness of the animal rendered it extremely difiicult, 
indeed almost impossible. Having ascertained that eyes of cats 
shine after death, I resolved to kill the cat, that I might have 
it in my power to dissect any part of tlic eye I thought proper. 

First, by means of a pair of scissors I cut away the whole of 
the cornea, and completely destroyed the anterior chamber of 
the eye. I now observed, that the light of the eye was not in 
the least diminished, but somewhat weakened in regard to colour, 
which was changed from a yellow to a pale green. I then took 
away the iris, that lay exjM)sed before me, without injuring the 
conformity of the hinder part of the eye, to discover whether the 
iris, as Treviranus maintained, really contributed to the light. 
This, however, was not the case ; for the light still continued. 
The taking away of the Ions was followed by a different re.sult, 
which considerably weakened the intensity of the light, and the 
greenness of its colour. It now struck me that the tapetum in the 
hinder part of the eye must form a spot^ which caused the reflec¬ 
tion of the incident rays of light, and thus produced the shining. 
This was the more probable, as the light of the eye now seemed 
to emanate from a single sj)ot. After taking away the vitreous 
humour^ 1 ob.served, that, in reality, the entire want of the pig¬ 
ment in the hinder part of the choroid coat, where the optic 
nerve enters, formed a greenish silver coloured changeable ob¬ 
long spot, which was not symmetrical, but surrounded the optic 
nerve in such a.,manner, that the greater part was above, and 
only a small part below it; and, therefore, the greater part lay 
beyond the axis of vision. It is this spot, therefore, that producc.s 
the reflection of the incident rays of light, and, beyond all doubt, 
according to its tint, contributes to the difl*erent colouring of the 
light,' to which, neverthc less* die remaining parts of the eye, 
when conjoined, seem to be no less necesstiry.' 

*The fiitoation of this spot corresponds exactly with the posi¬ 
tion in which the shining of the eyes is seen to the greatest ad¬ 
vantage. « 1 itave before remarked, that the shining is •percepti¬ 
ble only in a certain position, and, in fact, when the eyes of the 
observer are almost opposite to the eyes of the animal on which 
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he is performing the experiment. This is easily explained. 
Only those rays of light are reflected whidi fell on that part of 
the choroid where the pigmentum is wantkig; but as this spot 
occupies rather the upper wall of the concavity of the choroid, 
the reflection caused by it will not be perceivwl, if the eye ol‘ 
the observer is not in a nearly straight direction to the eye of the 
animal, and at some distance; and hence it is why, in living' 
eats, ‘we observe the light 6nly when their eyes are directed to¬ 
wards our own ; in which case, the upper wall of the eye-ball 
becomes more the hinder and under, and the point of reflection 
stands in almost a straight line with our own eyes. 

From these experiments, it is abundantly evident that there 
i.s no light or shining in the eyes in places ab.solulely,dark, and 
that the opinion of many authors i.s, in this respect, completely 
erroneous. These exj^eriments, at the same time, prove what 
has been doubted by some physiologists, the transparency of the 
retina ; for it must naturally he transparent, if reflection takes 
place from behind it. The transparency of the retina may also 
be proved from our seeing the image upon the choroid, or ra¬ 
ther upon its pigment, while the retina has not the least share 
in producing the effect; since it appears when the retina on be¬ 
ing taken away, brings the vitreous humour, or the lens, to the 
coats of the eye. 

I remarked above, that the light of the eyes of animals was 
stronger when they were irritated than when they were in a 
quiescent state; and I attributed this phenomenon to the great¬ 
er projection of the eyes, but particularly to the increased se¬ 
cretion of the lachrymal fluids. This was rendered still more 
probable by my last experiment, when I destroyed the convexi¬ 
ty of the eye, by taking away the cornea and the lens. By this 
it appears, that a shining substance is fetter fitted for refleetaon 
than a dull one, which is proved by the gradual fading away 
of the light after death, from the cornea becoming duller, and 
by the gradual increase of light, when the cornea is moistened. 

I further remarked, that the different colours of animals, 
cularly of the cat, probably tend to strengthen or weaken the 
light; 'Arhich may be thus explained, that, in beasts,^as weU as 
human beings, the greater or smaller size of the pigment may 
usually be in conformity with the colour of the hair, which is 
the common covering. 
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From this examination, it will now be more probable that the 
luminousness of the eyes of human beings, as w'ell as of beasts, 
depends on the want of the pigment, and so much the more from 
being observed only in the albino. With this view of the matter, 
the two cases already quoted of Sachs and Michaelis are indeed at 
variance. I must confess that I have read and considered these 
cases with some degree of interest. Are they really fictions ? 
When we read of the shape of fiery coruscations, or balls in 
the eyes, of their rolling round, of their frequently darting 
forth rays an inch long, our suspicions arc surely pardonable. 

As to the different colours of the light in the eyes of dogs, it 
is owing to the different colouring of the place where the pig¬ 
ment i.s awanting in the chort)id,—a fact of which anatomical 
experiments on the eye of these animals has convinced me; and 
hence the varied colour of the light of one and the same eye 
may be owing more to the motion of that part where the rays 
{)f light are reflected upon different coloured portions of the 
choroid, than to the quantity of the incident rays of light. 

Finally, there is no question but the light observed in the 
eyes of some beasts of prey, as well as in those of birds, has the 
origin above ascribed to it; and its natrire is neither phosphoric 
nor electrical, nor has it {my psychological relation. 


Account of the Habits of the Turkey Buzzard (Vultur aura), 
particularly with the view (f exploding the opinion generally 
entertained of its extraordinary power of Smelling-. In a 
letter to Professor Jameson, by John J. Audubon, a Citizen 
of the United Slates *. 

.A.S soon as, like me, you shall have seen the Turkey Buzzard 
follow, with arduous closeness of investigation, the skirts of the 
forests, the meanders of creeks and rivers, sweeping over the 
whole of extensive plains, glancing his quick' eye in all direc- 
tioift, with as much intentness as ever did the noblest of falcons, 
to discover where below him lies the suitable prey;—when, like 

■ I I ■ 11 . II . ■ , , III ■ ^ , I ■■ —- .. . .— 1- 

* This communication was originally intended to be sent to a Iriend un¬ 
acquainted with the habits of birds.-^* J, A. 
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me, you have repeatedly seen that bird pass over objects cal¬ 
culated to glut his voracious appetite unnoticed, because unseen ; 
and when you have also observed the greedy vulture propelled 
by hunger, if not famine, moving like the wind suddenly round 
his course as the carrion attracts his eye,—then will you abandon 
the deeply-rooted notion th it this bird possesses the faculty of 
discovering, by his sense of smell, his prey at an immense dis¬ 
tance. 

This {X)wer of smelling so acutely I adopted as a fact from my 
youth. I had read of this when a child; and many of the theo¬ 
rists to whom I subsetiucntly spoke of it, repeated the same with 
enthusiasm, the more particularly as they considered it an ex¬ 
traordinary gift of nature. But I had already observed, that 
Nature, although wonderfully bountiful, bad not granted more 
to any one individual than was necessary, and that no one was 
jHJSScsscd of any two of the senses in a very high state of perfec¬ 
tion ; that if it had a good scent, it needed not so much acuteness 
of sight, and vice versa. When I visited the Southern States, 
and had lived, as it were, amongst these vultures for several years, 
and discovered tJiousands of times that they did not smell me 
when I approached them covered by a tree, until within a few feet, 
and that when so near, or at a greater distance, I shewed myself 
to them, they instantly flew away niuch frightened, the idea eva¬ 
porated, and I assiduously engaged in a series of experiments to 
prove, to myself at least, how far this acuteness of smell existed, 
or if it existed at all. 

I sit down to communicate to you the results of those ex¬ 
periments, and leave for yon to conclude how far, and how 
long, the world has been imposed on by the mere assertions of 
men who bad never seen more than the skins of our vultures, or 
heard the accounts from men caring little about observing 
ture closely. 

My first experiment was as follows: 

I procured a skin of our common deer, entire to the hoofe, 
and stuffed it carefully with dried grass until filled rather above 
the natural size,—suffered the whole to become perfectly dry, and 
as hard as leather,—took it to the middle of a large open fields— 
laid it down on its back with the legs up and apart, as if the animal 
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wag dead ’and putrid.. I then retired about a few hundred 

yards, and, dn the %pse of some minutes, a vultuife, couni>mg 

rohttd the field, tolerably high, espied the skin, sailed’directly 

towaltds it, and alighted within a few yards of it.... f ran iimne^ 

covered by a large tree, until within about forty 

imd fhom that place could spy the bird with ease, fie ap< 

preached the skin,‘—dooked at it without apparent 

jumped on it,—raised his tail, and voided itself freely 
« •( ) 

well know, all birds of prey in a wild state gen^’ally do 
feeding)!,—then approaching the eyes, .that were here sblid 
globes of hard dried and painted clay, attacked hrst p^e'and 
then the other, with, however, no further advantage thi^’that of 
disarranging them. This part was abandoned; 'the bird'wftlked 
to the other extremity of the pretended animal, and tberCj with 
much exertion, tore the stitches apart, until much fodder and 
hay .wa.v pulled out, hut no flesh could the bird find', or smell; 
he was intent on discovering some where none existed, and, after 
retCwAted efforts, all useless, he took flight, coursed about the 
fields wb^, suddenly rounding and falling, I saw him kill a 
sibaU garter snake, and* swallow it in an instant The-vulture 
rose again, sailed about, and passed several times quite low over 
my stuffed deer skin, as if loath to abandon so gpoddooking a 
prey. ^ 

Judge my feelings when I plainly saw that the vulture which 
could not discover, through its extraordinary sense of smell, 
that'no flesh, either fresh or putrid, existed about that skin, 
ooutdi^ata glance, see a snake scarcely , as large as a man's An¬ 
ger^ alive and destitute of odour, hundreds, of'yards distant 
1 coneltided that, at all events, his ocular poWers were much be't- 
tar than'his sense of smell. 



EappePiment.^l had a large d^d hog hauled some 
distal from the house, and put into a rattle, aboutjtwnnty feet 
daeper than the surface of theearth aroUniii^jVnarrj^'anid wind- 
hd^jt^'^^fUled wit^ briars and btgb I made 

conceal the h(^, by linndin^' I 

tliblught^ would^puzzle either berw^arde, drows, at any 

to see, it, and left , for .^This was 

month of July^ wben in a'^ad iMdy 

. ■ ■ ■ 
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becomes putri^ond extremely fetid in a short time. 1 saw, from 
time to tim% many vultures in search of food stul over the field 
and ravine in all directions, but none discovered the carcass, al¬ 
though, during this time, several dogs had visited it, and fed 
plentifully on it. I tried to go near it, but the smell was so im 
sufferable when within thirty yards, that 1 abandoned it, and 
the remnants were entirely destroyed at last through natuiml 
decays, 

I then took a young pig, put a knife through its neck, and 
made it bleed on th’e earth and grass about the same place, and 
having covered it closely with leaves, also watched the result. 
The vultures saw the frpsh blood, alighted about it, followed 
down into the rivine, ^scovered by the blood the pig, and da« 
voured it, when yet quite fresh, within my sight. 

Not contented with these experiments, which I already thought 
fully conclusive, having found two young vultures, about the. 
size of pullets, covered yet with down, and looking more lifee 
quadrupeds than birds, 1 had them brought home and put 
into a large ctiop in the yard, in the view of every body, atid 
attended to their feeding myself. I gave them a great numt^ 
of red-headed woodpeckers and parokeets, birds then easy to 
procure, as they wer6 feeding daily on the mulberry trees \n 
the immediate neighbourhood of niy orphans. 

These the young vultures could tear to pieces by putting boldi 
feet on the body, and applying the bill with great force* Su , 
customed to my going towards them were they in a few de^, 
tliat, when I approached the cage with hands filled with game 
for them, they immediately began hissing and gestitmlating vei^ 
much like young pigeons, and putting their bUbs.towards-each 
other, as if expecting to be fed mutually, as their parent hull 
done. Two weeks elapsed; black feathers made 

and the down diminished. I remarked an ^jram’fitnafy 
jiKirease of their legs and bill i and thinking them, fit for trial, I 
^rinsed three stfid of the cage with plank, leaving j^jpey^firont onl^ 
wilhs, bars for them to see through ;.~-haid' the clefmen^, 
washed, and sanded, tn. regiQv^e any filth attaphed fo il fiwfo 
thoputrid flerii tha|ihadhfetai in,it,.and turned4li^innUe- 
diotely fonm the equrs» I usually took towards 
them. . * ‘ o 
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I approached it often bare-footed, and soon perceived that if 
I did not accidentally make a noise, the young birds remained 
in their silent upright attitudes, until I shewed myself to them 
by turning to the front of their prison. I frequently fastened a 
dead squirrel or rabbit, cut open, with all the entrails hanging 
loosely to a long pole, and in this situation would put it to the 
back part of the cage; but no hissing, no movement was made: 
when, on the contrary, I presented the end of the pole, thus co¬ 
vered, over^the cage, no sooner w'ould it appear beyond the edge, 
than my hungry birds would jump against the bars, hiss furious¬ 
ly, and attempt all in their power to reach the food. This was 
repeatedly, done with fresh and putrid substances, all very con¬ 
genial to their taste. 

Satisfied within myself, I dropped these trials, but fed them 
until full grown, and then turned them out into the yard of the 
kitchen, for the purpose of picking up whatever substances 
might be thrown to them. Their voracity, however, soon caused 
their death : young pigs were not safe if within their reach; and 
young ducks, turkeys or chickens, were such a constant tempta¬ 
tion, that the cook, unable to watch them, killed them both, to 
put an end to their depredations. 

Whilst I had these two young vultures in confinement, an 
extraordinary occurrence took place respecting an old bird of 
the same kind, which I cannot help relating to you. This bird 
sailing over the yard, whilst I was experimenting with the pole 
and squirrels, saw the food, and alighted on the roof of one of 
the outhouses; then alighted on the ground, walked directly to 
the cage, and attempted to reach the food within. I approached 
it carefully, and it hopped off a short distance; as I retired, it 
returned, when always the appearances of the strongest congra¬ 
tulations would take place from the young towards this new 
comer. I directed several young negroes to drive it gently towards 
the stable, and to try to make it go in there. This would not 
do; but,.after a short time, I helped to drive i'i into that part of 
the giii4fouse where the cotton-seeds are deposited, and there 
caught it I easily discovered that the bird was so emaciated, 
tl^ to this state of poverty only I owed iny success. I put it 
ih^ with the young, who both at bnce jumped about him, ma¬ 


king most extraordinary gestures of welcmne; whilst the old 
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bird, quite discomfited at his confinement, lashed both witli 
great violence with his bill. Fearing the death of the young, I 
took them out, and fed plentifully the old bird; his appetite 
had become so great through fasting, that he ate too much, and 
died of suffocation. 

I could enumerate many more instances, indicating that the 
power of smelling in these birds has been grossly exaggerated, 
and that, if they can smell objects at any distance, they can see 
the same objects much farther. I would ask any observer of 
the habits of birds, Why, if vultures could smell at a great dis¬ 
tance their prey, they should spend the greater portion of their 
lives hunting for it, when they are naturally so lazy, that, if fed 
in one place, they never will leave it, and merely make such 
a change as is absolutely necessary to enable them to reach it ? 
But I will now enter on their habits, and you will easily discover 
how this far-famed jx)wer has originated. 

Vultures are gregarious, and often associate in docks of twenty, 
forty, or more;—hunting thus together, they fly in sight of each 
other, and thus cover an Immense extent of country. A flock of 
twenty,may easily survey an area of fwo miles, as they ^o turn¬ 
ing in large circles, often intersecting each other in their lines, 
as if forming a vast chain of rounded links;—some are high, 
whilst others are lownot a spot is passed unseen, and, con¬ 
sequently, the moment that a prey is discovered, the favoured 
bird rounds to, and by the impetuosity of its movements, g^ves 
notice to its nearest companion, who immediately follows him, 
and is successively attended by all the rest. Thus, the farthest 
from the discoverer being at a considerable distance, sails in a 
direct line toward the spot indicated to him by the flight of the 
others, who all have gone in a straight course before him, with 
the appearance of l)eing impelled by this extraordinary power of 
smelling, so erroneously granted them. If the object discovered 
is large, lately dead, and covered with u skin too tough to be ate 
and tom asunder aitd afford free scope to their appetite, they 
remain about it, and in the neighbourhood. Perched on high, 
dead limbs, in such conspicuous positions, are easily seen by 
other vpltures, who, through habtt, know the njeaning^ of 
such stoppages, and join the first flock, going also directly, 
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and affording further evidence to those persons who arc satisfied 
with appearances only. In this manner I have seen several hun¬ 
dreds of vultures and carrion-crows assembled near a dead ox, 
at the dusk of evening, that had only two or three in the morn¬ 
ing ;when some of the latter comers had probably travelled 
hundreds of miles searching diligently themselves for food, and 
probably would have had to go much farther, had they not 
espied this association. . 

Around the spot both species remain; Some of them from 

<■ ' 

time to time examining the dcail body, giving it a tug in those 
parts most accessible, until putridity ensues. The accumula¬ 
ted number then fall to work, exhibiting a most disgusHng pic¬ 
ture of famished cannibals; the strongest driving the weakest, 
and this latter harassing the former with all the pfjwer that a 
disappointed hungry stomach can produce.; They are seen jump¬ 
ing off the carcase, reattackiiig it, entering it, and wrestling for 
portions partly swallowed by two or more of them, hissing at a 
furious rate, and clearing every moment their nostrils from the 
filth that enters there, anti stops their breathing. No doubt re- 
main^ on my mind, that the great outward dimensions of tlrese 
nostrils were allotted them for that especial and necessary pur^ 
pose. 

The animal is soon reduced to a mere skeleton, no jwrtion 
of it being now too hard not to be torn apart and swallowed, 
leaving merely the bare bones. Soon all these bloody feeders 
are seen standing gorged, and scarcely able to take wing. At 
such times the observer may approach very near the group, 
whilst engaged in feeding, and see the vultures in contact 
with the dogs, who really by smelling have found the prey. 
Whenever this happens, it is with the greatest reluctance that 
the birds suffer themselves to be driven off, although frequently 
the sudden scowl or growl of the dogs will cause nearly all the 
vultures to rise a few yards in the air. I have several times 
seen buzzards feeding at one extremity of the carcase, whilst 

the d^^^were tearing the other; but if a single wolf approached, 
of a pmr of white-headed eagles^ driven by extreme hunger, then 
th^ place is abandoned to fhem until their wants are supplied, 
.'i^ho repast hqished, each bird gradually rises tO; the highest 
brahq^qs of tlio. nearest trees, and renowns there until the full 
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digestion of all the food they have swallowed is completed; from 
time to time opening their wings to the breeze or to the sun* ei¬ 
ther to cool or warm themselves. • The traveller may then pass 
under them -unnoticed, or, if noboed, a mere sham of flying oil is 
made. The bird slowly recloses its wings, looks at the person 
as he passes, and remains there until hunger again .urges him 
onwards. This takes oftentimes more than a day, when gra¬ 
dually, and very often singly, each yulturc is seen to depart. 

They now rise to an-immense height, cutting, with great ele¬ 
gance and ease many circles tijrough the air; now and then 
gently ^ilosing their wings, they launch theniselves obliquely 
with great i^wiftness for several hundred yards, check and re¬ 
sume their- portly movements, ascending until, like mites in the 
distance, they are seen all together to leave that neighbourhood, 
to .seek further the needed means of subsistence. 

Having heard it said, no doubt with the desire to prove that 
buzzards smell their prey, that these birds usually fly against 
the breeze, I may state that, in my Opinion, this action is sim¬ 
ply used, because it is easier for birds fo maintain themselves on 
the wing encountering a moderate portion of wind, than Svheh 
flying before it; but I have so often witnessed the^ birds bear¬ 
ing away under the influence of a strong, breeze, as if enjoying 
it, that I consider either ease as a mere incident connected with 
their pleasures or their wants. 

Here, my dear Sir, let me relate One df^ tlidse facts, curious 
in itself, and attributed to mere instinct^ but which I cannot 
admit under that appellation, and wljich, in my opinion, so bor- 
, ders on reasnriy that, were I to call jt by that name, I hope you 
will not look on my judgment .a.s erroneous, without your fur¬ 
ther investigating the subjects'in a morc'general point of View. 

During one of those heavy gusts that ^ often take place in 
Louisiana in the early part of .summer, 1 saw a flock df theSe ' 
birds, which had undoubtedly discovered that the current of air 
that was tearing alf ovi^ them was a mere sheet, raise themselves 
obliquely against it with great force, Slide through its impctifous 
current, and reassume abaoe it tbrir elegant movements. , 

The power giv^ to them by nature of discemingi the ap¬ 
proaching death of a wounded animal, is truly remarkable. 
They will watch each movement of any. individual thus assailed ' 
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by misfortune, and follow it with keen perseverance, until the 
loss of life has rendered it their prey. A poor old emaciated 
horse or ox, the deer mired on the margin of the lake, where 
the timid animal has resorted to escape flies and musquitoes so 
fatiguing in summer, is seen in distress with exultation by the 
buzzard. He immediately alights, and if the animal does not 
extricate itself, waits and gorges in peace on as much of the 
flesh as the nature of the spot will allow. They do more, they 
often watch the young kid, the lamb, and the pig issuing from 
the mother’s womb, and attack it with direful success ; yet, not- 
Avithstanding this, they frequently pass over a healthy horse, hog, 
or other animal, lying, as if dead, basking in the sunshine, with¬ 
out even altering their course in the least. Judge then, ray 
dear Sir, how well they must see. 

Opportunities of devouring young living animals are so very 
frequent around large })lantations in this country, that to de¬ 
ny them would be ridiculous, although I have heard it attempt¬ 
ed by European writers. 

During the ten-ifying inundations of the Mississippi, I have 
very frequently seen many of those birds alight on the dead 
floating bodies of animals, drowned by the water in the low 
lands, ami Avashed by the current, gorging themselves at the 
ex pence* of the Squatter, Avho often loses the greater portion of 
his Avandering flocks on such occasions. 

Dastardly with all, and such cowards are they, that our 
smaller hawks can drive them off any place; the little king 
bird proves, indeed, a tyrant Avhenever he espies the large ma¬ 
rauder sailing about the spot where his dearest mate is all in¬ 
tent on incubation; and the eagle, if hungry, will chace him, 
force him to disgorge his food in a moment, and to leave it at 
his disposal. 

Many of those birds accustomed, by the privileges granted 
them by laAV, of remaining about the cities and villages in our 
southern states, seldom leave them, and might almost be called 
a second set, differing widely in habits from those that reside 
constantly at a distance from these places. Accustomed to be fed, 
they are 'Still moi'e lazy ; their appearance exhibits all the non¬ 
chalance belonging to the garrisoned half j)aid soldier. To move 
is for them a hardship, and nothing but extreme hunger will 
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make* them % down from the roof of the kitchen into the yard, 
or follow the vehicles employed in clearing the streets from dis¬ 
agreeable substances, except where (n ? Natchez for instance) the 
number of these expecting parasites is so great, that aU the re¬ 
fuse of the town, within their reach, is insufficient; then they 
are seen following the scavengers’ carts, hopping, flying and 
alighting all about it, amongst grunting hogs and snarling 
dogs, until the contents, having reached a place of destination 
outside the suburbs, are emptied and swallowed by them. 

Whilst taking a view of that city from her lower ancient fort, 
I have for several days seen exhibitions of this kind. 

I do not think that the vultures thus attached to the cities are 
so much inclined to multiply as those more constantly resident 
in the forests, perceiving no diminution of number during the 
breeding season, and having remarked that many individuals, 
known_^to me by particular marks made on them, and a special coAl 
of countenance, were positively constantly residents of the town. 
The Vultur aura is by no means so numerous as the attra- 
tus. I have seldom seen more than twenty-five or thirty together; 
where, on the contrary, the latter are frequently associated to 
the number of an hundred. 

The Vultur aura is a more retired bird in habits, and more 
inclined to feed on dead game, snakes, lizards, frogs, and the 
dead fish that frequently are found about the sand-fiats of rivers 
and borders of the sea-shore; is more cleanly in its appearance, 
and, as you will sec by the difference in the drawings of both 
species, a neater and better formed bird. Its flight is also vastly 
superior in swiftness and elegance, ncciling but a few flaps of its 
large wings to raise itself from the ground; after which it will 
sail for miles, by merely turning cither on one side or the other, 
and using his tail so slowly, to alter his course, that a person 
looking at him, whilst elevated and sailing, would be inclined to 
compare it to a machine fit to perform just a certain description 
of evolutions. The noise made by the vulture^ through the air 
as they glide obliquely towards the earth, is often as great as 
that of our largest hawks when falling on their prey; but they 
never reach the ground in this manner, always <-hccking when 
about 100 yards high, and going several rounds, to examine 
wcU the spot they ate abmit to alight on. The Vidtur aura 
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cannot bear cold weather well; the few who, during the heat of 
the summer, extend their excursions to the middle or northern 
States, generally all return at the approach of winter; and-1'be¬ 
lieve also, that very few of these birds breed eastward of the 
Pine Swamps of West Jersey. They are mvich attached to par¬ 
ticular roosting trees, and I know will come to them every night 
from a great distance; on alighting on these, each of them, 
anxious for a choice of place, creates always. a general disturb¬ 
ance, and often, when quite dark, their hissing noise is heard in 
token of this inclination for supremacy. These roosting trce.s 
of the buzzards are generally in deep swamps, and mostly 
high dead cypresses; frequently, however, they roost with the 
carrion-crows (Vultur atratus), and then it is on the largest 
dead timber of our fields, not unfrequently close to the houses. 
Sometimes also this bird will roost close to the body of a thick- 
leaved tree; in such position I have killed several, when hunt¬ 
ing wild turkeys by moonlight nights, and mistaking them for 
these latter birds. 

In Mis-sissippi, Louisiania, Georgia and Carolina, they pre¬ 
pare to breed early in the month of February, in cornmon with 
almost all the genus Faleo. The most remarkable habit at¬ 
tached to their life is now to be seen ; they assemble in partifes of 
eight or ten, sometimes more, on large fallen logs, males and 
females fexhibiting the strongest desire to please mutually, and 
forming attachments by tire choice of a mate by each male, that, 
after many caresses, leads her off on the wing from the group, 
neither to mix or associate with any more, until their offspring 
are well able to follow them in the air; after that, and until in¬ 
cubation takes place (about two weeks), they are seen sailing 
side by side the whole day. 

These birds form no nest, yet are very choice respecting the 
place of deposit for their two eggs. Deep in the swamps, but 
always above the line of overflowing water niark, a large hol- 
lowedltliee is sought, cither standing or fallen, and' the 'eg^s are 
dropp^ on the mouldy particles inside. Sometimes immediatc- 
ly,_near tbe entrance: at other times as mucl^- twenty feet ;in. 
Both birds incubate alternately; and both feed each -Other whilst 
sitting, by disgorging the contents of the stomach, or part of 
them, immediately close before the bird that is sitting.' Thirty- 
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two days are needed to bring forth the young from the shelJ, 
—a thick down covers than completely^—the parents at that 
early period, and indeed for nearly two weeks, feed them, by 
gorging food considerably digested in their bill, in the manner 
of the common pigeons;—the down acquires length ; becomes 
thinner, and of a deeper tint as the bird grows older. The 
young vultures at three weeks are large for their age, weighing 
then upwards of a pound, but extremely clumsy and inactive ; 
unable to keep up their wings, then partly covered by large pen 
feathers, drag them almost to the ground, bearing their whole 
weight on the full length of their legs and feet. 

If approached at that time by a stranger or enemy, they hiss 
with a noise resembling that made by a strangling cat or fox, 
swell themselves, and hop side-ways as fast as in their power. 

The parents whilst sitting, and equally disturbed, act in the 
same manner—fly only a very short distance, waiting there the * 
departure of the offender to reassume their duty. As the young 
grows larger, the parents throw their food merely before them, 
and, with all their exertions, seldom bring their offspring fat to 
the field. Their nests become so fetid before the final depar¬ 
ture of the young birds, that a person H)rced to remain there 
half an hour must almost be suffocated. 

I have been frequently told that the saiin.' pair 'vill not aban¬ 
don their first nests or place of deposit, unless broken up during 
incubation. This would attach to the vultin-e a constancy of 
affection that I cannot believe exists, as I do not believe that 

ft 

pairing in the manner descrilKxl is of any longer duration tlian 
the necessitous call of nature for the one season; and, again, 
were they so inclined, they would never congregate in the man¬ 
ner they do, ])iit woyld go in single pairs all their lives like 
eagles. 

Vultures do not possess in any degree the p4)vver of bearing off 
their prey as falct)ns do, unless it be slender portions of entrails 
hanging by the bill. .When chased by others from a carcase, it 
even renders them very awkward in their flight, and tbrce.s 
them ta the earth again almost immediately. ^ . 

Many persons in Europe believe that buzzards prefer putrid 
flesh to any other. This is a mistake. Any flesh fhat tliey can 
at once tear with tlieir very powerful bill in pieces, is swallowed, ^ 



184 


Dr Graham’s hisl of Rare Plants. 

no matter how fresh. What I have said of their killing and 
devouring young animals, are sufficient proofs of this ; but it 
frequently happens that these birds arc forced to wait until the 
hide of their prey will give way to the bill. I have seen a large 
dead alligator, surrounded by vultures and carrion crows, of 
which nearly the whole of the flesh was so completely decom¬ 
posed before these birds could jierforate the tough skin of the 
monster, that, when at last it took place, their disappointment 
was apparent, and the matter, in an almost fluid state, abandon¬ 
ed by the vultures. 

It was my intention to give you further details respecting this 
bird in the present letter, particularly of the anatomical struc¬ 
ture of its head and stomach, wherein I have had the pleasure of 
meeting corroborating evidence, through the observations made 
on the same by a learneil anatomist of this city, Dr Knox. My 
time, however, is at present quite limited; but I will very soon 
resume the subject with great pleasure. 

Edinburgh, I 

Dec. 7 . 1826. f 


List of'Rare Plants tohick have Flowered in the Royal Rotanu 
Garden^ Edinhtirffh^ dnrhi^' the last three months; xvlth 
Descriptions of several New Plants. Coinitiunicated by 
' Dr Graham. 


lOi/i December 1826. 

Aralia spinosa. 

This plant has stood on the open wall three winters, protected partially 
with broom twigs, but never flowered till the beginning of November 
last, having nearly reached the lop of a wall fourteen feet high- 

Asplenium flabellifolium. 

Aster pulchcrrimus. 

Banksia integrifolia. 

Begonia unclulata. ^ 

B. n/ndsdata ; fruticosa; foliis inaequaliter cordatis, undulatis, integerrimis, 
glalnis, nitidis; capsuke alia rotundatis aequalibus. 

DESCRTPTiON.-^iS'/m erect, turgid below, tapering upwards, annular; 

when young slightly hispid, green, and having numerous small, oblong 
^ white|fl|iots; when older smooth, and of a reddish-grey colour;; branch, 
ed, branches axillary and alternate* Leaves pctioledfalternate, distichous, 
unequally cordate, smooth and shining, undulate, acuminate, full green 
on the upper surf^e, paler and minutely dotted below, 3 inches long; 
edges occasionally reddish, especially when young, callous, quite entire, 
but having a dot, like an obsolete tooth, at the termination of each vein; 
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{ letioles hispid, especially on the older branches, one4burtli of an inch 
ong. Stipuks varying in size and shai)e, pointed, transparent, reddish, 
and spotted like the stem, caducous. Panicle supported bn footstalks 
about half the length of the leaves, «lichotoniou3, smooth and ^ning. 
Bractecs unequal, shorter than the pedicel, pellucid, colourless. Flowers 
white; corolla of the made of four petals, of which the two outer are large 
and cordate, that of the female of five petals, the largest about one4hird 
of the length of the wings of the capsule. CapsidCy wings rounded, taper¬ 
ing towards the pe<liceL Stigmata convolute, pubescent, with two promi¬ 
nent angles on each, yellow. Stamens numerous, yellow- , Sce^ very 
numerous, covering the projecting wings of their green receptacle. 

We received this plant in 1825 from M. Otto at Berlin, under the specific 
name here adopted, and were informed that the native country was Bra¬ 
zil. It has been kept in the stove. 

Bignonia candicans. 

This plant has never jierfectly evolved its dowers, but these have repeat¬ 
edly decayed, both this year and last, when they were just about to 
burst. The shrub thrives well in the stove, and Is trained to a consider¬ 
able length along the glass- 

Brexia madagascariensis. 

Buddlcia brasiliensis. 

B, hrfmliciudsi ioliis dcltoidcis, per petioles decurrentibiis, connatis, irregu- 
lariter dentato-crenatis, lloribus vcrticillatis, bractcatis, raniis tetragonis, 
lanatis. 

DEscRirTiox. —Shrub erect. SCcjn nearly round. Branches ojipasite, de¬ 
cussating, young shoots four-sided, covered with a white wool, wliicJi 
subsequently peels ofl^ exposing Ihc brown and cracked bark. Leaves 
opposite, decussating, when young oblong, afterwards becoming wider at 
the base, and more pointed, so as to be nearly deltokl, unequally tooth- 
crenated, braadly decurrent along the petiole, wliere quite entire, con¬ 
nate, sort, tomentous, especially below where white, green above, reticu¬ 
lated. Flowers verticillated, the lower whorl on two short axillary foot¬ 
stalks ; v€7'tkillm leafy ; bractcce small, pointed, green, placed on the out¬ 
side of the whorls. Calgj^ persisting, green, covered with white tomenium, 
4-clcft. Corolla orange-yellow, hairy within and without, least so on the 
upper surface of tlie limb; tube more than twice the length of the calyx; 
Ihnb spreading, 4-clefl, segments rounded- Anthers radish, sessile in 
the throat of tiie corolla, pollen pale yellow* Germcn hairy, lodged in 
the calyx; style filiform, at length exserted; stigma rounded, lobular, 
deep green. 

Seeds communicated to the Botanic Garden by Mr Humieman in 1824, 
and received by him from Russia under the name here adopted. Spren- 
gel quotes under Bmldteia brasiliensis^ U. perfoliata of Humboldt; but this 
is quite distinct from our plant. 

Convolvulus candicans. 

Flowered on the wall outside one of the stoves. 

Crataegus glabra. 

Tills fine plan^was covered with flowers on the open wall in November, 
and will continue so during this month also, unless the weather prove 
very severe. It seems probable that it came into flower, and pushed 
much new wood, at this season, in consequence of the warm rains which 
succeeded the unusually long continued hot and dry weather of summer 
and autumn. , If it shdl prove sufficiently hardy for the open m-ound, 
tliere have been few more desirable additions made to the shrubbery; 
and it has already,borne, without injury even to its flowers, a cold of 
25® Fahr. 

Crinum anomale. 
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Crotalaria dichotoma. 

C. dichot&ma; ]Fruticosa, difiPusa; foUis ternatis^ foliolis cuneato*ellipticis, 
. pilosluscjulis, mucron&tis; stipulis subuktLs, reflexis, persistentibus; ra- 
' cemis subcapitaiis, oppositifoliis. 

De9CUXptxok.— Stem round. Bra/r^es long, straggling, pubes¬ 

cent, and slightly furrowed towards thi^^p, subdichotonious, one of 
the limbs being g^erally a little thi^eT than the other* Leaves ter- 
nate, leaflets elliptical, tpucronate, wedge-shaped at thd base, rather 
longer than the petiole, and supported on very short, equal, partial 
footstalks, soft, covered With minute pubescence, very indistinct on the 
upper surface, bright green, and becoming mottled in Aiding, middle 
rib strong, petioles naif an inch long, furrowed, Spreading at ri^t angles 
to the branch. Racemes opposite to the leaves, subtriquetrbus, occa- 
' sionally one flower in the middle, the rest crowded near the top. Brac- 
iceB like the slipulse, but less frequently reflected. Calyx bilabiate, hairy, 
segments pointed, greenupper lip 2-parted, segments diverging; lower 
lip 3-partcd, segments parallel, closely applied to the carixia.. Corolla 
yellow; vexillum rounded, reflexed, streaked with brown on the back, 
claw furrowed and hairy on its lower side; ala involute, shorter than 
the vexillum; carina pointed, equal in length to the alae, split at its base, 
its lower edge forming nearly a right angle. Stamens inonadelphsus; 
filaments very slender, flve nearly as Inhg as the style, supporting small 
round (abortive ?) anthers^ five shorter having oblong anthers of deeper 
yellow colour. Germen pubescent, flattened; style turgid at the base, 
above which it is bent nearly to a right angle, filiform, hairy, persisting; 
stigma small and pointed. Legumen covered with small adpressed hairs, 
inflated, nearly cylindrical, slightly furrowed above. Seeds numerous 
(about 14), kidney-shaped, and arranged in two rows, at least when 
young. 

The seeds of this plant were brought to the Botanic Garden from Mexico 
in 1824 by Dr Mair, and the plants have flowered in our stove during 
the last two years. 

Cypripedium insigne. 

Dianthus fruticosns. 

Flowered freely in the open border. 

Eucalyptul^ cordala, and E. pertdliata. 

These two plants have been covered with buds on the op^n wall during se¬ 
veral we^s, but have not expahded any flowers. They have not, how¬ 
ever, been in the least injured by the late severe frosts; and the last has 
been out of doors for three years. 

Lantana hii*ta. 

£r. hirtai inerma; foliis ovato-lanceolatis, acuminatis, rugosis, supra hirtis, 
subtus nitidis, serrato-c^enatis, basi cuneatis integerrimis; peduiiculis 
axillaribas, foHiS brevioribus; bracteis ovalis, acuminatis. 

Description _Shrub erect ; branches 4-sided, brown, slightly hairy, 

angles blunt; hairs most con^icuous and harsh, and suberect on the 
young shoots. Leaves petibled, opposite and decussating, wrinkled, 
hispid above, shining, and destitute of all hairs (telow, excepting on 
' where there are a few, acuminate, wedge-shaped, Olid quite 

the base, the rest serrak^tcrenate^ veins prominent behind; 
short. FUmers capitate.. Bractea ovate, acumino^, ampler 
inwards, hairy- Calyx sessile in^ the axil of the bractea, campanulate, bif 
\labiate, ups placed laterally^ hairy, smal^ greenish-wmte. Corolla 
** white; tube equal 'in length to the bractea, slightly curved upo^ards, di¬ 
lated'in the centre, about twice the length of^the^limby. hairy especially 
on the outside and in the ihroat, quite smooth within the calyx, hws sub¬ 
erect ; limb 4-parted, lateral segments blunt arid smallest, lower se^ent 
subrotund, upper retuse, smooth tdiove, hairy below, inserted 
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into the tube of the corolla, at the month of the calyx; short 

anthers brown, sagittate. Germen ovate, green ; styU to 

the?inouth of the calyx; stigma large, rounded, green^, p^e^oii the 
anterior part of the style, which projects a little way beyond It.' 
round,- deep purple, juicy ; nut bilocular. ' 

The leaves, when brui^od^ epiit a smell consideral^ T^ntbUng tjie dry 
root of ^i^riana . 

This species is a native of Mexico, from whence the scods weiNS'bfitwgbt by 
Lord Napier in lg26, and obligingly communicated Xo the'Bot^ic 
den. They, and the seeds of jnany other 3 i)ecie^ some of th^'^tirely 
new, were picked by his Lordsh^ from plants in the wild state, among 
the mountoins of Arizaba, or Keal ^el Monte. It is much to be de¬ 
sired that others of our countryman would equally proiit by the op¬ 
portunities afforded them, of contributing to our knowledge of exotic bo¬ 
tany. 

Metrosideros lanceolata. 

This plant has stood on the open wall for three winters, partially pr(Ttectcd 
with broom twigs. 

Monarda punctata. 

Passiflora capsularis. 

Patersonia glauca. 

Pilea mucosa. 

This curious little plant, so well illustratjed in the Collectanea Botanic^ of 
Lindley, has for several years Nourished in our stove ; but X have not 
observed it frequently in collections. 

Ruellia anisophylla. 

Silene regia. * - . ' 

This fine plant was sent, while in flower, from Mr Ferguson’S of liaith, 
whose gardener raised it from seed sent from Montreal. 

Vanda rostrata, 

♦ 

It would be interesting to kuoAv, Avlietb^r any remarkable 
viation from the usual progress of vegetation has be^n observed, 
in conse({uence of the very uncommon degree of hi^t, and un- 
-interrupti’d drought, of this season. Nothing easily accounted 
for by reference to these, has been noticed in the Botanic Gar¬ 
den, except the period of flowering in the Cratcegns glabra, ^ 
have often observed, that, in different seasons, obtain plants 
flower much before, or not till lot)" after, their Itspiil period, 
when the state of the weather would have led us to expect the 
jvery reverse. This season, the hairy-leaved Laurm Tintis will 
not he in flower till towards the end of January: two years ag<}, 
after a very inferior season, it was in full flower during Decem¬ 
ber. The Arbutus Andrachne, and laurel-leaved variety of Ar¬ 
butus Unedo, nailed to a wall with a south exjtosurej-«re. consi¬ 
derably later tbpi plants propagated from the sajne.j^tw^, anti 
growihg as standarefs, though the soiKwhera'^e}| |i!^ pla^ is 
equally loose and dry. The tender plants in bur'bonchsrs seem 
to have suffered less from the fro.st which we have had lately, than 
they usually do, probably owing tq the dryne^ of the.aoil; for 
the rains have yet penetrated but a little way below the surface. •' 
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Celestial Phenomena from January 1. to April 1. 1827, calcu¬ 
lated for the Meridian of Edinburgh, Mean Time. By 
Mr Geobge Innes, Aberdeen. 

% 

The times arc inserted according to the Civil reckoning, the day b^iiiaing at midnight. 
—The Conjunctions of the Moon with the Stars are given In liight Ascension^ 
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4. 
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11 2 40 
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0. 
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18. 
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S. 
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]) First Quarter. 
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G. 
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G. 
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0 32 43 

Im. I. :iat. If 
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FxUfise of the Sun Naoember 1626 . 

As the Beginning of the £clii)se could not be seen at Aberdeen^ owing to 
clouds, the following is the observed tin;ie of the End, as made at Obser^ 
vatory there: • ' • 

End of the Eclipse, at - 11’^ 4y 45"',0 a. m. 

Mean Time, after applying the error of the clock, which was obtujined by the 
sun^s transit on that day: The time of end is certain to one second. 

At Edinburgh, neither the beginning nor end of the Eclipse was observed. 
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Times of the Planets passing the Meridian. 


1 JANUARY. ' 

■ 

M^rcuty. 

Venus. 

Man. 

Jupiter. 

Saturn. 

Georgian. 

1 »■ 

H. , 

u- , 


H. , 

H. , 

M- , 

■1 

10 27 

11 7 


6 10 

23 25 

13 0 


10 25 

10 44 


5 65 

23 a 

12 41 


10 30 

10 22 

15 30 

5 36 

22 47 

12 27 - 

■fS 

10 38 

0 58 

15 24 

5 10 

22 26 

12 7 

20 

10 48 

9 44 

15 17 

4 69 

22 G 

11 46 

20 

11 1 

9 33 

15 13 

4 41 

21 44 

11 26 




FKBRUARY. 



■ 

Mercury. 

\cnus. 

Mars. 

J uplter. 

Saturn. 

Georgian. 


H- , 

f 

II. , 

H. , 

n. , 

II. 

II- 

1 

Km 

9;19 

15 4 

4 13 

21 14 

11 5 

5 


9 14 

14 59 

3 57 

20 57 

10 51 

10 


9 9 

14 53 

3 38 

20 37 

10 32 

15 

BkI 

9 7 

14 47 

3 16 

20 17 

10 14 



9 5 

14 41 

2 56 

19 67 

9 55 


12 20 

9 5 

14 35 

2 34 

19 37 

9 36 

1 MARCH. 


Mercury. 

Venus. 

Mars. 

Jupiter. 

Saturn. 

Georgian. 


H. , 

H. , 

H. , 

II. , 

11. , 

TI. , 

1 

12 38 

9 6 

, 14 30 

2 18 

19 21 

9 21 

"6 

12 53 

9 0 

14 25 

2 0 

19 6 

9 7 

10 

13 5 

9 « 

14 19 

1 39 

18 47 

8 48 

15 

13 12 

9 10 

14 13 

1 17 

18 27 

8 29 

2o 

13 11 

9 12 

14 7 

0 66 

18 8 

8 9 

25 

12 5!) 

9 14 

14 1. 

0 33 

17 49 

' 7 51 


Proceeding's of the Royal Society ef Kdinhurgh. 


Nov. 27. 1826.—-A.T a General Meeting held at the Society’s 
new apartments on the Mound, the following Office-bearers were 
elected for the ensuing year:—: 

Sir VVajltku Scott, Presideni. 

Riglit Hon. Lord Chief Baron. Lord txlenlee. ^ 


Dr T. C. Hope. 


^ice-Prestdenis-’ 


Professor KusseL J 
Dr Brewster, Secretary. - 

Thomas Allan, Treaswter. James Skene, Esq. Curator of the Museum. 

, PHYSICAL CLASS. 

Loi^ Newton, President* John Robinson, Esq. Secretary. . 

Sir William Forbes, Bart. Dr Turner. 1 CtnmseUors 

Dr Home. Sir T. M-Brisbane, K.C.D. \foTthePhy~ 

Professor Wallace. ^ , Dr Graham- . ' j steal Class. 

LITERARY CLASS, 

Henry Mackenzie, Esq. Ptaident. P. F. Tytler, Esq- Secretary* 

Bight Hon. Lord Advocate. Dr Hibbert. 

Sir Henry Jardine. Lord Meadowbank. 

Sir John Hay. Thomas Kinnear, 


r. Ayvier, 

rt. I 

kdowbank. > 

innear, Esq. J * 


Counsellors for the 

Literary Classm 
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Proceedings of the Wernerian Natural History Societyt - 

1826, Dec. 2— At this meeting Professor Jameson rea^ 
Dr Thomas Latta’s Observations regfirdiiig the Arctic Sea and 
Ice, and tlie intended Expedition of Captain Parry to the North 
Pole. 

Several sheets of the Great Map- of the county of Mayo in 
Ireland, the work of our ingenious and active countryman Mr 
William Bald, civil engineer, now engraving in Paris, were laid 
before the meeting; and the excellent.execution of the work 
(done at one half of the London charges) met with universal 

approbation. 

% 

Specimens of the rare Macartney Pheasant,—a White Spar- 
row lately shot in Fifeshire,—a specimen pf the beautiful Mexi¬ 
can bird called the Quezal,—and of the Lama of Peru, were 
exhibited; and various interesting articles from the Burmese 
country were shewn and described by Professor Jameson. 

At the same meeting, the following gentlemen nflerc elected 
Office-bearers of the Society for 1827. 

Roiieut Jameson, Esq. Pre^deni. 

. Vick-Presidents. 

Profcssoi' Graham. Davitl Falconar, Esq. 

Rev. Dr Alex. Brunton. Major-General Straton. ' 


Pal. Neill, Esq. Secretary. James Wilsoii^ Esq. Litranan. 

A. G. Ellis, Esq. Treasurer. P. Syme, Esq. Painter. 


Dr Robert Knox. 

G. A. W. Arnot, Esq. 
Dr Andrew Coventry. 
John Stark, Esq. 


Council. 

Dr R, E. iirant. 

Dr John Boggie, 
Henry Witham, Esq. 
Dr John Aitken. 


SCIENTIFIC INTELLIGENCE. 

' 

METEOaOlOGY. 

4 

4 

I. Meteors seen in India .—Colonel Blacker has given the 
Asiatic Society an account of a singular meteor, having the ap¬ 
pearance of an elongated ball of fire, which he obserwsd a^ Cal¬ 
cutta, a li4^1e after sunset, wlien on the jroad between the Court- 
House and the Town-Hall. Its colour vvas -pal^, for'the day- ' 
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liglit was still strong, and its larger diameter appeared greater, 
and its smaller less, than the semidiameter of the moon. Its 
direction was from east to west, its track nearly horizontal, and 
the altitude about thirty degrees. Colonel Blacker regrets not 
having heard of any other observation of this phenomenon at a 
greater distance, whereby he might have estimated its absolute 
height. As, however, it did not apparently move with the> velo¬ 
city of ordinary meteors, it was probably at a great distance, 
and consequently of great size. So long as Colonel Blacker be¬ 
held it, which was for five or six seconds, its motion was steady, 
its light equable, atid its size and figure permanent. It latterly, 
however, left a train of sparks, soon al’ter which it disappeared 
suddenly, without the attendant circumstance of any report 
audible in Colonel Blackcr’s situation. Colonel Blacker con¬ 
cludes his paper with some interesting observations on luminous 
meteors : and considers them of perpetual recurrence, although 
day-light, clouds, and misty weather, so often exclude them 
from our yiew. Of their number no conception can be formed 
by the unassisted eye; but some conjecture may be formed of 
their extent from the fact mentioned by our author, that, in 
using his astronomical telescope, he has often seen what arc cal¬ 
led falling stars, shooting through the field of view, when- they 
were not visible to the naked eye ; and when it is considered 
that the glass only embraced one twenty-five thousandth part of 
the celestial hemisphere, it will be apparent that these pheno¬ 
mena must be infinitely numerous, in order to occur so frequent¬ 
ly in so small a space *. 

2. Waterspouts in the Irish Channel. —Mr James Mackintosh, 
an accurate and intelligent observer, keeper of the Lower Light¬ 
house on the Calf of Man, in his monthly rejx)rt to Itobert Ste¬ 
venson, Es((. engineer to the Northern Lighthouses, mentions, 
that “ on the morning of Tuesday the 14th November (1826), 
at a quarter to ten o’clock, he witnessed a remarkable phenome¬ 
non. The morning was clear, the wind from the east, inclining 
a little to the north, when he observed a column of water rising 
from the sea, oft* Kcggcr Point: this column was about the 

. .» t . ■ ■ ■ ■ I■ . ... ..— - 

* * 

• On the subject of falling stars seen during the day, see previous Num¬ 
bers of this Journal- The work of Brandes affords much informafion as to the 
vast number of luminous meteors always moving through the atmosphere.—* 

Edit. 
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lieight and diameter of the lower lighthouse tower (which is 
50 feet high, and 18m dttmcter), and there was the appearknce 
of a smoke or fine ^raj on the top. It seemed be in rapid re¬ 
volution, and likewise made great pirogress out to maintain¬ 
ing the^ same figure till lost m the ^tance. This fitst column 
was ijounediatelj followed a siipilar appearance from the 
same- point, and which topk the same direction. Fahrenheit’s 
thermcaneter was at 4(1°; and Ihe barometer frll to 28.02 on the 
evening of Monday the pifith, but had t?len to i29.46 when the 
watcr-spouts were observed on mWning of ?he 141tK. 

3. fiends in the Polar Reg^kms^-^A decrease of Ht^irid inva¬ 
riably takes place in passing under ihe^leej^not ltii^rdly of a cibsd 
and extfensive body of high and heavy' ice, bul even of a stream 
of scnaJl pieces,—and so immediate is this effect, that the mo¬ 
ment a ship comes under the lee of such a stream, if under a 
press of sail, she rights considerably. Another remarkatfie fea¬ 
ture observable in the Polar ^legions,'At Wst in those parts en¬ 
cumbered with ice, is the total 'afisenc^ of li^avy or dangerous 
squalls of wind. I cannot call 'to my recollection, says Captain 
Pan y, in the^Polar Regions, of sudi squalls a^, in other cli¬ 
mates, oblige the seaman to lower his topsails during th^r con¬ 
tinuance.— Parry^i third Voyage. ' ’ 

We verily believe, that, at the* Phle itself, ^ itetther wind nOr 
tide, rain nor snow, thunder nor lightning. Will bO fcaind to 
exist,—or, if any of tlvCm exist at all, it^iW tfe in the smallest 


possible degree.— Barreyw. ' ■* 

4. Tfte presence and 'oegepl^lf, pmfPfr, gr emaita- 

tlons from thetiit mi ^jUpfoeary for 

M. Longchamp* in a ine«ti£arirai|d bfefolie thp- Eren<^j(Af!a3«ipy 

of Sciences, emieardiir»4o tdlewii 

considered' As Correct^ d) That aitritetii^ 

that cOntaki u^her .Wdari ,ana wlqt^i 

have nearer^ betml««xpotodiJU»i^|et8|^nld^ 2 . 

That the rtfiric amd^is foniiedmi^tlle m matei^s^lpah 


contain not -a trace of -anunal or vegetable maUe«»: fl^That 
the nitric apd is formed eiltirely frbm the etemams 6t' fhfe at- 

, ' f n ■i . « 5i t . w 5 

mosphere. 


OCTOBBB-—DECBMDEa 18£6 


N 
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5. Phosphoj'v8 hi Kelp, —Repeated trials, we are told, b> 
\'on Monrs, have proved, that the roffhdish and iongish veins 
found in the varev-Hoda or kelp, after the removal of the matter 
soluble in water has been removed, are principally composed of 
phosphorus. 

GKOrOGV, 

(>. Gcofrnmtiml Structure of' the Country around Darwar .— 
“ The following geological fact is curious, whether new or not. 
The eastern part of this country, which we call thel)ooab, is com¬ 
posed t)f granite, which is succeeded to the westward by an im¬ 
mense scries of schists, extending the whole way to the sea. Hut, 
between the granite and the schists, is a considerable tract of 
country, consisting of what I would call pseudo-granite, which 
is the debris of the original granite, again consolidated. It is 
composed of felspar, cjuartz, and mica ; the grains of which are 
not angular, like fresh crystals, but are rounded by attrition; 
and I liave a specimen with an imbedded mass of felsjiar about 
the size of a pigeon’s egg, completely worn into a round ball. 
From this description, you cannot doubt that this is not original 
granite. And now for my curious fact: This consolidated de¬ 
bris is almost every where intersected by small veins of tpiartz, 
or of quartz and felspar mixed. Nor have these veins origina¬ 
ted from subsequent eruption ; for they intersect one another in 
all directions, and often terminate in two ends, in a small por¬ 
tion of rock- Moreover, this rock often displays, in a slight de¬ 
gree, a- schistose structure, especially when acted on by the 
weather. There are a number of masses of original granite im¬ 
bedded in tlris consolidated debris ; and, in those places where 
the latter displays the schistose structui|^ the Imbedded masses 
have the schistose consolidated debris; or, if you please, the 
pseudo-granite, surrounding it like concentric lamellae. These 
facts appear to prove, *hat a new arrangement of particles may 
take place in solid Ixklies,giving rise to crystallization, and to 
different kinds of structure in rocks. There is a curious fact 
mentioned by Dr Clarke, in his Travels in Greece, which strong¬ 
ly confirms this opinion, viz. that the enormous stalactites in the 
Grottd of Antiparos, which have been formed by the gradual 
depo.s»tion of lime-yi'ater, offer concentric layers only towards 
their superficies, their interior structure exhibiting a complicated 
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crystalli/atioii. You will at once see that this fact, being esta¬ 
blished, will prove of importance in enabling us to explain many 
appearances which hav'e hitherto p'r-izled geologists in their at¬ 
tempts to account for the origin and formation of rocks.”— Let¬ 
ter from Alexander Turidndl^ Civil Surgeort^ Darwa/r, 

East Indies. 

7. Account of" a LiheUuliteJbundat Solenhqffen .—Last spring 
there was found in the famous quarries of lithographic limestone^ 
at SolenhoffcMi, near Pappenheira, in Bavaria, a beautiful petri¬ 
faction of an insect of the genus Llbellula, represented at Fig. 4. 
PI . 3. These quarries are already well known, front the nume¬ 
rous fos.sil species of marine and fresh water animals they contain. 
The body of the fossil libellula is disposed in the direction of 
the slaty structure of the limestone, and is distinguished from 
the stone in which it is contained, not by any particular etdour, 
but i!n greater smoothness. The head is roundish, and not very 
broad. The neck and the first pair of legs are distinctly visible, 
but the other feel wej’c not seen. The thorax is the mo&t pro¬ 
minent part of the animal, but becomes gradually flatter towards 
its extremity. The four wings are spread out, and very well 
preserved, and single veins are observable in some of them. The 
abdomen is cylindrical, is thinner towards the middle, expands 
again, and terininates in a notch. The globular head, the hori¬ 
zontally expanded wings, tlie cylindrical abdomen, and the total 
habitat, shew that it belongs to the genus Aeschna of Fa- 
bricius, and is distingui.shed from the Aeschna grajndis only by 
its greater size. The insect just mentioned, measuring from tip 
<jf one wing to tip of the other, three inches; whereas in the 
Ibssil .species, the length is three and a half inches, and all the 
other parts are in proportion larger. In the same block of stone 
with the fossil libellula, wa^a small astyias, or sea-star,—a fact 
which confirms the mutual occurrence, in this rock, of land and 
marine animals ^—Vide Leonhardfs Zeitschrift. 

8. Beds of Sea-shells, nearly in ft fresh state, S!00 feet above 
the level of the Sea ,—The following observations, (says Ber¬ 
zelius), which I had an opportunity of making on the west 
side of the Scandinavian peninsula, will serve as tan additional 
proof of the gradual rise of the Scandinavian land above the 
level Of the sea. It is known that, on the sea-coa.st,*and in 

N 2 
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the islands at Uddevalla, and also on the wliole sea-coast of 
Southern Norway, •there are here and there banks of sea- 
shells, sometimes 200 feet above the present level of the sea. 
The shells are, in general, well preserved, none are calcined 
or weathered, and all of them are of species that still live in 
the neighbouring sea. Tfie horizontal beds in which they 
lie, shew that they have b^n quietly formed here, and that 
they were formerly the bottom of the sea. One of them, the 
Leyas balanus, is always attached to the rocks of the coast; so 
that, during the motions of the surface of the sea, it is momen¬ 
tarily above its surface. Brongniart, with whom I visited these 
banks at Uddevalla, remarked, thaf if the sea, at any time, co¬ 
vered these places, that we would probably find lepades or bar¬ 
nacles adhering, if any of the rocks could be exposed. We 
searched for exposed portions of rock, and soon found them, tvith 
barnacles adhering, which had remained attached from the pe¬ 
riod when Uddevalla was 200 feet under the surface of the sea. 
I consideT this as the oldest and most certain of all those marine 
testimonies which go to prove that the Scandinavian land has 
risen above the sea; for a fall or sinking of the sea 200 feet 
around the whole coast is not to be thought of. What raises 
ihe land, and how and when will its elevation be finished ? But 
who would venture to answer these questions ? 

9. Greensand formation in Sweden .—Nilson has announced, 
in the Stockholm Transactions, the discovery of the greensand 
in Schonep. It contains, besides univalve and bivalve marine 
shells, different fossil lan^ plants. The green sand of Schonen 
may be considered as the tei^ination of the great tertiary series 
of rocks which extends from Germany, under the waters of the 
Baltic, until it terminates in the higher lying parts of Schonen. 

■ 10. Coed of Hogand ^.—This interesting deposite appears to 
occupy, in the geogiipstica^ series, a place between the old coal 
formation and that of the brown coal. 

11. HUl of Magnetic Iron-ore .—Menge descrilies a hill of mag¬ 
netic iron-ore he met with at Kuschwa, in Siberia, 400 feet high, 
which rises, through primitive greenstone. The iron-ore is asso¬ 
ciated with sodalite and augite. On the west side of the moun¬ 
tain, ho observed a remarkable amygdaloid rock, in which the 
basis i^^of garnet. The amygdaloidal masses arc calc-spar, and 
the tesicular cavities are lined with crystals of scapolite. 
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12. Hycena, Caw^.—M. Billaudei, civil-enginer at Bour- 
deaux, discovered in a quarry on the bartll of the Garrone, a 
cavern, in which he found a quantity of the bones^of various 
animals, among them jaws of the hymna, of the lion, or the ti¬ 
ger, and of the badger, bones of the fox, &c. 

minebalogv. 

13. Crystallizations (^Sulphate andCarhonate of Lead observed 
by M. Hartmann. —The following forms of sulphate of lead (Pris¬ 
matic Lead Spar) were observed in a series of beautiful specimens, 
from a vein in transition clay-slate, near the smelting works of 
Tanne, five hours from Brdlujwick, by the translator of Beudant's 
Mineralogy, M. Hartmann, and by him communicated to us:— 

1. (P r -f 00 )3. P'—> 00 * very frequent in crystals half an inch 

in length, which are often tabular. 2. (Pr -f- oo Pr resem- 

bling fig. 1. Mohs's Treatise^ vol. ii. ,3. (Pr -f- « )3. Pr. P—oo . 

4. (Pr -)- 00 )®. Pr -f 00 . 5. P-j-oo . P. 6. (Pr -f oo )*. Pr. Pr. 

t) O 

7. (Pr -p 00 .)3 Pr -p 00 . P — oo . Twin crystals exhibiting 
the form represented in Pi. III. Fig. 5. M. Hartmann observed, 
from the same place, the following combinations of carbonate of 

lead, or white lead spar:—1. P. 2. P. (Pr -p oe )3. Fig. 64- 
PI. 91. Hauy. 3. M. 1. s. fHawifs Letters') 4. M. 1. f. u. 
Fig. 36. Hauy. 5. M. 1. s. y. Fig. 57. 6. M. e. 1. f. k. u. 
Twin, or rather triple crystals, grouped according to the law in 
Fig. 65. Pi. 93. Hauy, and the termination of the planes 

P. n. i. 

14. Geognostic Position of Platina. in America. —Hitherto 
this metal has been found, in the New World, only in the alluvial 
districts of Choco and of Brazil; but Mr Boussingault has disco¬ 
vered roundish grains of platina, mingled with native gold, in 
veins in the province of Antioquia, These veins traverse a 
formation of greenstone, diorite, and syenite. 

15. Jet discovered in Wigtonshire. —Beautiful specimens of 

this mineral have been found between a bed of peat and yellow 
clay, in the peninsula formed by Loch Ryan and the Irish Chan¬ 
nel, b*y Sir Andrew Agnew. * * ^ 

16. Geognostical 'Distribution Gold in the Uralian fitoun~ 
tains. —The gold-bearing districts in the Uralian mountains are 
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almost universally composed of magnesian rocks; of these llie 
most frequent is tal|||blate, and less abundant are serpentine and 
ophite. q^he gold occurs either disseminated in tliese rocks, or 
in quartz veins which traverse them, where it is generally asso¬ 
ciated with varieties of iron pyrites, which are usually aurife¬ 
rous. Beresowsk is a remarkable point in the Urals: the whole 
of the district is talc slate, surrounded by serpentine, and tra¬ 
versed in all directions with an infinity of auriferous quartz 
veins. In one place Mr Menge found gold in decayed sye¬ 
nite. Erdniann, in his account of the interior of Russia, gives 
jin interesting account of the alluvial gold of that country. The 
alluvial deposit, on the left bankm the Beresowka, is about 
thirty feet thick,—the upper layer a loam, underneath which, 
and forming the great mass of the ailuvium, is sand, of which 

the coarsest kinds are lowest. The gold occurs in the sand, 

“ • 

and in largest quantity, in the deepest seated, and coarsest va¬ 
rieties. Two opinions as to the mode of formation of this allu¬ 
vium have been proposed;—according to the one, it is believed 
to be derived from the neighbouring hills, because it is inter¬ 
mixed with masses of quartz, and fragments of brown iron arc, 
both of which occur in the mountains in the vicinity;—the 
other opinion, that it has been brought by a flood from a dis¬ 
tance, receives additional support from the circumstance of it 
sometimes containing bones of tropical looking animals, and 
the gold being different from that of the neighbouring moun¬ 
tains. This alluvium, or auriferous sand, occurs chiefly on the 
east side of the Urals, extending from Bogislpwich smelting 
establishment, to the Polkowischen mine, an extent of 1000 
Aversts from north to south. It is very rich in the district be¬ 
tween Nischni-Tagilskoi and Kiischtyraskoi, and the district 
Lenowka and Lugoowka. There is over the sand a layer of 
peat and black earth, 1| archines thick. The uppermost bed is 
richest in gold, the middle less so, and, ^t the bottom, the gold 
is scarce. The sizes of the single pieces of gold which have 
been met with, are worthy of being noticed. The Governor of 
Berm presented the University of Dorpat a specimen worth 
800 ml^les. •- When the Emperor Alexander visited the Mines 
of Orenbiirgh, he was presented with twenty-nine different 
pieces, one of which weighed eight pounds. In the royal 
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mines of Slatoust, there was raised, in April 1825, within 
twenty-four hours, a series of beautiful specimens. Several 
weighed from five to nine pounds, and *000 sixteen pounds. 
This bed of sand also affords other (uetals. Soon after the com¬ 
mencement (1819) of washing for the gold of the Urals, many 
grains were noticed amongst the grains of gold,—these were of 
magnetic iron-ore, iron-pyrites, Icad-glance, brown iron-ore, &c. 
In the year 1823, Lubarsky detected along with these, also pla- 
tina, iridium, rhodium, and osmium. 

17 . Geognostic situation qf the Siberian Platina.-—'M. Menge 
of Lubec, one of the contributors to our Journal, who is at pre¬ 
sent travelling in Siberia, gives the following account of the geo¬ 
gnostic situation of the Siberian Platina. Being very desirous of 
examining the locality of that mineral, he proceeded to the spot, 
on tlie western side of the Uralian range, with one of the officers of 
the mine of Nischnin Tagil. There he fisund primitive clay-slate, 
much traversed by quartz veins on the banks of the Utka. The 
ridge of the Urals where he saw it, was composed of Serpentine ; 
at the foot of a hill, named Pugina, which is composed of ser¬ 
pentine, resting on talc-slate, he found, under the soil, in decom¬ 
posed talc-slate, a quantity of platina associated with gold and 
native lead. Forty hundred weight of this slate afford half a pound 
of platina. The slate is a compound of smoke-grey quartz and 
common talc-slate. Grains of platma were, in all probability, 
also disseminated through the quartz. The serpentine abound¬ 
ed in grains and crystals of magnetic iron-ore; and, in decom¬ 
posed varieties of the same rock, grains of platina, but none of 
gold, were met with. On the east side of Pugina, the serpen¬ 
tine appears first in diallage rocks, and in this rock platina also 
occurs. North-east from Kuschwa, near to Nischnin-Turah, 
platina occurs in blue limestone, connected with disintegrated 
green porphyry.—The occurrence of gold and platina, in quan¬ 
tity, in serpentine and talc-slate, is a fact worthy of the attention 
of those proprietors intScotland, where these roCks abound, as 
in Shetland, and various parts of the mainland of Scotland. 

18. Cordierite fbnnd in Norway .—‘This mineral has been 
met with in Norway associated with Wemerite, quartz, garnet, 
and mica. The pierre de sohnl probably belongs to this species. 
The Norwegian cordierite, when cut and polished, exhibits a 
stellular opalescence, resembling that of the stellular sapphire. 
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19 . Magnificent Crystals cf Sulyhate of Iron., or Green Vi- 
triol. —Although this mineral is not of rare <x;currence, it sel¬ 
dom appears regularly crystallized. Lately crystals, exceeding 
in colour, transparency, size, and form, the finest specimens 
produced by art, were found at Bodonmais in Bavaria, by M. 
Moldenhauer, and noticed by Leonhardt. 

20. Iserine and Iron-sand in Cheshire. —“ I send you a 
bag of mixed iserine and iron-sand, which I have, a few days ago, 
traced quite across the bi^undred of Wirral in Cheshire, from the 
shores of the Mersey to those of the Dee. I found it many 
years ago at Seacoorse in that district, opposite to Liverpool, 
loose on the beach, and disseminated through a bed of crumb¬ 
ling sandstone, which lies below the thick bed of loam which 
forms the Cheshire soil at that spot. I afterwards traced it a- 
long the shores of the Mersey for several miles; and lately, in 
a short marine excursion to the islet of Kilberry, at the mouth 
of the river Dee, I was pleased to recognise my old acquain¬ 
tance, washed out of the sandstone rock which forms that 
island, and the greatest ^part of the ridge of the Hundred of 
Wirral. I conceive this stone to be the Millstone Grit of the 
English geologists. Its upper bed is almost a farcilite, from 
containing many nodules of quartz, and occasionally some of a 
reddish felspar. It forms the ridge of Bidstone-hill and of 

* Wallesey. At Hilberry I^le it lies just under the scanty soil, 
and rests on,a much softer red sandstone, which appears*to be 
identical with that on which Liverpool stands, and which cuts 
off the coal-measures in the coal-fields at St Helens and Pre.scot, 
ten miles east of Liverpool, as well as that of Neston in Wirral, 
on the shores of the Dee, opposite to Flint, and the portions of 
that same basin on the Welsh shores of the Dee. Indeed, in 
J/iverpool the hard upper bed has been quarried as millstones, 
while the under red or yellow sandstone, is much charged with 
iron, and forms but an indifferent birildrng material, which read¬ 
ily corrodes, when exposed to the weatHfer.”— hotter from Dr 
Traill^ Liverpool^ to the Editor. 

21. Bismuth Cobalt Ore. - External Characters. —Colour 

intermediate between lead-grey and steel-grey; lustre metallic, 
and gjlstmin^ or glimmering; texture radiated, partly stellu¬ 
lar, partly parallel. It scratches fluor-spar, but this d^ree of 
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hardness is occasioned by intermixed quartz. Streak dull, co¬ 
lour not changed, but the pcjwder soils. Specific gravity r= 4.5 
—4.7. — —Chemical Characters. —Before the blowpipe on char¬ 
coal, gives out white vapours of arsenious aci4; deposits oir it 
a yellow crust, during which the ore becomes of a brown colour. 
When well roasted before the blowpipe, and then mixed with 
glass of borax and melted, it communicates to it a smalt blue 
colour. If some small pieces of the ore are exposed to a low red 
heat in a glass tube it affords a considerable quantity of arsenious 

acid.- Constituent Arsenic 77-9602; cobalt 9.8866; 

iron 4.7695 ; bismuth 3.8866 ; copper 1,3030 ; nickel 1.1063; 
sulphur 1.0160 = 99-9282. The characteristic ingredients of 
this ore are arsenic-cobalt and arsenic-bismuth, a combination of 
these metals hitherto not met with in the mineral kingdom.-^-—* 
Geographic’Situation. —Has hitherto been found only at Shnee- 
berg in Saxony.—We owe our knowledge^of this mineial to Mr 
Kersten of Gottingen. 

22 . Selenium in Red Copper Ore. —Kersten of Gottingen, 
on exposing the capillary red copper ore of Rheinbrcitenbach to 
the blowpipe, perceived a seleniferous smell, which, on farther 
examination, he found to be owing to the presence of selenium 
in that ore. The capillary red copper ore of the Bannet he did 

not find to contain^any selenium. 

% 

s 

HYUROGRAPHY. 

I 

23. Discovery of a Substance in Sea Jf'afer.—M. Ballard 

of Montpellier, has discovered a peculiar substance in sea-water, 
which he names Brome^ and considers it intermediate between 
iodine and chlorine. It has.a disagreeable smell; hence its name, 
frotn (foetor) It occurs, in very small quantity, in sea-wa¬ 
ter: even the mother water of salt Avater contoins^but very little. 


* Brome is fluid a^the avei;^ temperature uf the atmosphere, and even 
at IS* below 0* eentig. In quantity its colour is reddijsh-brown; in small 
quantity it is hyacinth-red; colour of its vapour exactly similar to that 
of nitrous acid. It is very volatile, and is converted into vapour at .47^ centig. , 
Smell very strong, resembling that of chlorine; its density about 3. It de¬ 
stroys ^olohr, as chlorine does, and Is soluble in water, alcohol, and 
Weight of its atom 9,328, that of oxygen being 1 - It Grtmu interesting com¬ 
pounds vrith different substances, and is an active poison. 
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Marine plants and animals also contain Brome. The ashes of 
the Janthma violacea afforded minute portions of it; also the 
mother-water of barilla, employed for the preparation of iodine; 
and it was detected in a mineral water from the Eastern Pyre¬ 
nees. 

24. Iodine and Lithion in the Mineral Springs of Thco~ 
doreshall at Krenlznach. —^M, Mettentreimer of Frankfort, has 
detected in the waters of these springs, of whicli the principal 
constituent parts are muriate of soda, muriate of lime, and mu¬ 
riate of magnesia, also iodine and lithion. 

25. Thickness (f'Salt Water Ice. —Lieutenant Ross tried the 
thickness of the salt water ice during different periods of tlie 
winter, by digging holes in that formed upon the canal by which 
the ships had entered, and found it to have increased in the fol¬ 
lowing ratio; 


Date. 

Whole thickness 

Thickness above the 

Proportion of that 


In inches. 

sea In inches. 

above tu that txilow, 
the latter being loO. 

November 2(f. 1824. 
December 13- 

38.5 

3.8 ^ 

4.4 ♦ 

14.23 ’ 
12.90 

Januury 1, 1825. 

45.3 

5.2 

12.97 

February 2. 

55.9 

G.0 

12.02 

March 2. 

73.0 

7.1 

10.77 

i\pril 2. 

82.5 

7-8 

10.44 

May 4. 

86.5 

8.0 

10.19 


Parry's Third Voyage. 


ZOOLOGY. 

26. Sword Fish caught in the Frith of Forth. —Mr Slight, 
one of the asHstant engineers under Robert Stevenson, Esq. has 
sent to the College Museum a remarkably fine specimen of the 
sword hsh, which was found, in the month of September last, 
lying on the Banks of^ tbe Forth between Stirling and Alloa. 
It is seven feet in length; perfect in all its parts; and will form 
a most interesting addition to our Museum. ^ 

27i. Discofoery of the Ciretdation o/* the Blood in Insects .— 
Carus of •Dresden, the celebrated comparative anatomist, has, it 
is discovered the circulation of the blood in insects. 

28, Tuif-Leech. —Weber has published/in interesting acoount 
of a species of leech, which brings a great price, and is found in 
the turf-bogs in Germany ; it is named Hirudo stagnalis. 
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29. Notice of two new species of British Sponges. —When c«i 
the west coast of the island of Islay, in the summer of 1825, I 
observed, at low water, many small pools, in the gneiss and 
mica-slate cliffs near Portnahaven, completely lined with millo- 
|X)res, from whose elevated lobes large specimens of the Coral- 
lina qfiiciiialis, and tufts of "the delicate CoralUna rubensy shot 
up their jointed branches. ' On the lower part of the rocks, I 
found some dwarfish specimens of the Serfularia pumUa, and 
Alcyonium gelaiinosum, clinging to the leaves of the Fucus ser- 
rakus and vesiculosuSf and, along with some flustrae, adhering 
to the Cliplike portions of the Fucus hreus; tlib deeper parts 
between the precipices waved with lofty forests of the Fuctis paU 
matu.<t .0 At the bottom of the cliffs, tvhi^ are excavated into 
fearful caves, and long narrow coves, by the action of an ever 
tempestuous sea, I peredved, amidst a rich jdisplay of marine 
vegetation, numerous specimens of the, Spemgia papillaris, 
and of the Spongia tomentosa, which appears to be only a 
variety of the same species. My attention was attracted at 
this place by a ejMtance of a deep blood red colour, about 
two inches in diameter, and spread as a thin layer on the un- 
tl^r surface of one of '*the rocks. From its dangerous situation, 
I could only obtain some particles of it, sufficient, however, to 
show that it was a species of sponge hitherto unknown to me. 
This summer (1826) I met again with the same blood red spe¬ 
cies on the shores of Iona, and abundantly ^n Stoffa; and on 
landing at ebb-tide at the entrance of the spar cave (Macalister’s 
Cave) in Skye, I found it in large patches on the under surface 
of the slaty projections, on the left side of the cove, which leads 
up' to these magnificent subterranean vaults. I have represented 
the form of its spiculum magnified fifty times, (PI. II. fig. 9.); 
and as the concurrent opinion of my friend Dr Fleming leaves 
no doubt in my mind of its being a new species^ I have termed 
it Spongia sanguinea, from its very striking blood-red colour 
in the living state. It spreads on the under surface of rocks to 
the extent sometimes of six inches in diameter, with a thickness 
of more than half an inch, and it has always the saml^eep red ' 
colour. • The general surface is flat; but, on q^pniite exSimination, 
it is found to be covered with numerous small round elevations and 
depressions, and the fbca! orifices, which arc numerous and small. 
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are always observed in the depressed parts. The pores are very 
mihute, and appear like perforations made by needles of dif¬ 
ferent sizes. This species feels very slimy when torn, and 
abounds nearly as much with parenchymatous matter as the 
Spongia panicea, to which it has a close affinity in its general 
form and habits. Its spicula are silicious, rather long, (taking al¬ 
ways that of the S 2 iongiUaJriabUis (PI. II. fig. I.) as a standard 
of comparison), curved, equally thick throughout, obtuse at one 
end, and pointed at the other, (see PL II fig. 9.)* The spicu- 
lum which I have represented in PI. II. fig. 3., belongs to a 
sponge, which I likewise believe to be an undescribed British spe¬ 
cies, and which I have named Spongia cinerea^ from its re¬ 
markable blackish colour. I met only with a sing^ speci¬ 
men of this sessile species, about two years ago, in the Firth of 
Forth, and I hayje not since observed.it on any other coast. It 
grew on the inclined side of a rock, had an irregular outline, 
and was about three inches in length, one in breadth, and half 
an inch in thickness. My attention was attracted to this speci¬ 
men, from its perfect re^itiblance to a da^Upputrid sponge, but 
on immersing it in water, I found it still in a high state of vi¬ 
tality. Its surface was smooth, convex,Heshy and transparcm. 
Its pores required a lens to be distinctly seen, and its fecal ori¬ 
fices were few, very large, regularly circular, and lay rather 
deeper than the general surface. Its spicula .were remarkably 
uniform in size, rather small, curved, equally thick throughout, 
pointed suddenly at both ends, and silicious, (see PI. II. fig! 3.) 
—Dr Grant. * 

30. South African Museum. —(1st Series.). The attention 
of the public is particularly requested, by Dr Smith, Superintend 
dent of the South African Museum, to the following Queries, 
and information on the points to which they allude is most ear¬ 
nestly solicited from such individuals as may have had opportu¬ 
nities of acquiring it. 1. Does the Tiger Wolf, or what is 
generally denominated the Cape Wolf, carry away its prey; or 
does it always devour it on the spot where it first finds it.? 2. 
If he ev^carries it away, what, seems to be his reason or rea¬ 
sons for sff doing ? 3. When he happens to fall in with more 

than he can at once consume, does he simply abandon the sur¬ 
plus, or does he carry it away.? 4. When they have yoiiiig, 
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how do they furnish them with fo(}^ ; that is to say, do they 
carry away a portion to their haunts, or do they first swallow 
the whole, an»l then regurgitate or bring up a portion of it on 
their return, for the purposes stated ? * 5- Are bones ever found 
in holes, or in other spots, which form the resort of Wolves ; 
and if so, do those ever occur in great quantities^? 6. In what 
siiuation do the Cape Wolves generally live; that is to say, do 
they always remain exposed in the open air ? 7. Does more 

than one ever resort to the same habitation; or are they ever 
found in considerable numbers in large dens ? 8. At what age 

and size do the young generally begin to accompany their dam 
in search of food ? 

31. Smith African Museum.-^A^ Series.) Out of the vari¬ 
ous important communications which have been received as an¬ 
swers to the preceding inquiries relative to the wolf, the following 
additional queries have been suggested. 1. Does the wolf ever 
attack the human species ; and if so, under what circumstances 
are such attacks ^nerally made,—that is to say, does hunger, 
rage, or some other particular state or situation urge them.? 

2. In those parts of the country where the Wolf generally sleeps 
in the open air, does he form any sort of artificial bed for him¬ 
self; or does he simply lie down on the natural surface of the 
ground ? (In a very interesting communication lately received 
from Mr Wentworth of Wynberg, it is stated, upon most re¬ 
spectable authority, that they usually form slight hollows in the 
ground for their sleeping places, somewhat similar to those that 
arc occasionally made by dogs for like purposes.) 3- If he 
pursues‘the former plan, are such fohnations ever observed in 
considerable numlwrs about particular spots ? 4. How many 

young lias this animal’ generally at a birth ? 5. During what 
particular time or times of the year have they their young ? 6.. 

Are they, when at their full growth, ever met with in^considerable 
numbers together^ and if so, on what occasion ? 7. Do they 

ever swallow clay ; and if so, under what circumstance ? 8. 

In what sort of weather is the wolf ilioat frequently, q^ost dar- , 
ing, and most destructive ? 9. Are*^animals more lively to^suf- 

fer from’his attacks during moon-light than in dark nights; or 
is tljp reverse the case '? Andeew Smith, M. D. Superintendent. 

••-The perusal of the above interesting queries, (communicated 
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by Sir James Maegrigor), cijjculatcd throughout Southern Afri¬ 
ca, by Dr Smith, Avhose zeal and activity in every thing apper¬ 
taining to the Natural 
J»rized, will interest our 

32. Narcotic Spider. —In the caves in Pennsyivania, there 

is found a black species of spider, spotted with blue over its ab¬ 
domen, and which has been given internally with success in certain 
fevers. It has the narcotic property, although in a less de¬ 
gree than.opium. Mr Hentz, who relates this fact, mentions 
another species of spider which possesses a amilar property in 
America, in which it is also indigenous. Spiders are known 
that have the property of raising blisters, and others which, on 
being swallowed, have caused an excitement pf the genital (jr- 
gans like that produced by cantharidcs.— Journal de Phar- 
macic. « 

33. Power of tite Stomach Birds. —M. Constantin, in the 
Archives of the Society of Pharmacy of Northern Germany, 
mentions as a remarkable example of the power of the stomach, 
in resisting a mass of undigested matter, a fowl in the stomach of 
which there were found three large pieces of flint, three metal 
buttons, fourteen iron nails, several of which were still very 
sharp, and a great number of small stones. With the excep¬ 
tion of some slight scratches on the inner membrane, the sto¬ 
mach was ill its natural state. 

34 Vulture shot in Somersetshire. —Our intelligent friend 
W.C. Trevelyan, Esq.inforajs us, that a vulture was shot in June 
last, at Kilve, near Bridgwater, in Somersetshire. It was first 
observed walking on a road, and, on being pursued, flew towards 
the coast of the Bristol Channel,^istant abont a mile, whgi it was 
found sitting on the beach, arid shot. It had recently gorged 
'itself with a putrid lamb, Yfhich ^,niay probably have been the 
cause of its allowing itself being approached within shot: on 
opening it for the purpose of stuffing, the suliell was excessively 
offensive: Another bird, apparently of the same species, wa.s 
seen near the place where ^is was killed, but it evaded pursuit. 
Th^ specimen killed measured from the tip of the beak to the end 
of the tail, 2 feet 3 inches; from the tip of one wing to the tip of 
the other, 5 feet 6^ inches. A notice of the interesting^'act. 


History of Africa, cannot be too mucb 
readers. 
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liere recorded* was drawn up by Mr Trevelyan’s grandfather, 
and app^red in the Newcastle Courant. of the 21st October last. 

35. Gigantic Oran^ Outang. —A female of the Gigantic 
Orang Outang, has lately been met with in Sumatra, and brought 
from thence to Calcutta, where it has been examined and de¬ 
scribed by Dr Abel. 

BOTANY. 

36. Irish FurzCi Broom, and Yew. —It is not generally 
known that Ireland possesses varieties of the furze, the broom, 
and the yew, very different from any yet found in Great Bri¬ 
tain. The Ukx europoctbs of Ireland is more upright in its 
growth than the common plant, more compact, but much softer, 
and scarcely prickly to the touch. The Irish broom is very re¬ 
markable, and seems to be really a different species from C^tisus 
scoparius, (Spartium scoparium, auct. This is characterized 
by the pod being glabrous on the sides, but furnished with a 
margin of short wtx)lly hair. The Irish one has the jtod so to¬ 
tally covered with long woolly hairs, as to appear at a distance 
like balls of white cotton. It in all probability will be found to 
be Cytisus grandiflorus, a species hitherto found only .in Portu¬ 
gal. Lastly, The Irish yew is merely a shrub ^ the leaves are 
ft)t distichous, as in the common Taxtts baccati, but are quater- 
nate. Of all the three, the British varieties are also found in 
Ireland, the above mentioned being rare. 

- ARTS. 

37- Easy mode of Cutting GZoJs.—Mr Buchner of Mayence 
describes in the Archives of the Society^ of Pharmacy of Nor¬ 
thern Germany, a method of cutting glass, which is as follows: 
A thin card, one, two or three inched broad, is glued to the 
glass in such a manner, as to cover the lirte in which the frac¬ 
ture is intended to’follow, in its whole extent. Wfien the card is- 
«lry, a line is traced upon it by means of an iron or steel point, 
taking care to cut it down to the glass. In this groove a thread 
is then placed of a line and a half or two lines diameter^<a«d 
brought round the vessel. The latter is steadied, and two people 
laying hold of the extremities of the thread, move it rapidly 
backward and forward upon the glass. In less than a minute. 



S06 iScientipc Intelligence.—New Publications. 

and when the thread begins to smoke, the glass cracks. The 
author attributes this effect to the development of ellctricity, 
since, in this case, he says, we cannot admit an alternation of 
cold and heat, as takes place in other methods. The thickest 
pieces of glass may be cut in this manner. 

_ * 

NEW PUBLICATIONS. 

1. Mathematics practically applied to the Us^vl and Fine Arts: 
by Baron Charles Dupin, Member of the Institute, of the 
Academy of Sciences, &c. &c. Adapted to the State of the 
Arts in England; by George Berkbeck, Esq. M. D., Pre¬ 
sident of the London Meohanics** Institution, &:c. &c. 

Since the publication of our last, some of the first numbers 
of this truly interesting work have made their appearance. A 
work of the kind has been long a desideratum in this country ; 
and considering the high characters both of the author and 
translator, we have reason to expect that it will be such as the 
title bears, and productive of the happiest effects througiiout 
the British empire. Though written in a masterly style, it at 
same time possesses all that ^raplicity and perspicuity which arc 
so essential to such a work,'*knd characteristic of true sciencA 
It is remarkable, that our operative classes should have so long 
kept before our continental neighbours, for practical skill in the 
arts and manufactures, whilst we have in genera] been as far 
behind them in a scientific point of view. The prei^ent work is 
well calculated to rescue both parties from these equally unpro¬ 
fitable extremes of abstract speculation, and of human creatures 
labouring like inanimate machines, without understanding the 
ratiotiale of their operations.. At same time we are sure, that 
those who have made consid'^ral^e proficiency in science, will not 
lose their labottr by perusing this work. The specimen which 
we have seen both of the printing and engraving is excellent. 
But to most readers, the value of such a work would be almost 
doubled by using cuts inserted in the .letter-press instead of 
plates. In this way, not only the task of seeking out the figure, 
but the far more irksome one of separately carrying every word 
or letter between the figure and plate, would be in a great 
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measure saved. In lx)oks ol'geometry, plates, especially folding 
ones, arc often fluttering in rags, whilst the work is otherwise 
entire. Baron Dupin is entitled to great praise for t!ie pains he 
has taken to give a clear exposition of first [irinciples ; and, in¬ 
deed, the student who considers the first rudiments of any 
science lielow his notice, ia not likely to become a proficient. 
We think, however, that some improvement might still be made 
among the definitions. Thus, page 4, “ A right line is the 
shortest distance between any two points.” This, to be sure, is 
a characteristic feature of a straight line ; but unfortunately, it 
is of no use at the outset of the elements of geometry. To sup¬ 
ply the place of Euclid’s tenth axiom, a second clause is added 
defining a right line to be “ that which we trace by^klways pro- 
ceetling in the same direction.” Now, the term dircctio?i has 
more need of definition than the other ; and we know of no 
mode of defining direction., but by help of a previous knowledge 
of a .straight line. The tenth axiom of Euclid, or its converse, 
forms the only definition of a straight line which has as yet 
been found of any use in demonstrating the first propositibns in 
geometry. It has therefore been adopted in this form by some 
authors of great note. In works exclusively devoted to elemen- 
tary geometry, the demonstration of Euclid’s twelfth axiom is 
usually passed over as impossible; and this makes it somewhat 
curious, that, in page 18 of Dupin, a demonstration of that not¬ 
able theorem, on which so many have foundered, should Jiave 
been attempted, as if it were a matter of no difficulty whatever. 
The demonstration, however, is not new, but it is not exactly 
given in its true colours ; for nothing is said of the infinite mag¬ 
nitudes of the lines and areas on which the whole force of the 
reasoning depends. A fairer representation of it may be seen 
in Professor Duncan’s “ Supplement to Playfair’s Geometry and 
Wood’s This singular demonstration is somewhat allied 

to the method of exhaustion, though not by infinitely small quan¬ 
tities ; but a.vea&* infinitely great intercepted between lines of 
infinite lengths ; and it is therefore doubtful if it be quite admis¬ 
sible towards the beginning of the elements of geometry, or if , 
indecd^t could be allowed in the higher branches of tjiat saciiice. 
In short, it is such as neither Euclid nor Archimedes would have 
tolerated ; and we are not sure if the modern supporters of the 
OCTOItER—DIX'EMBER 1826. O 
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ancient gcomelry bu disposed to treat it vvitli greatiT courtos). 
At same time, \vc have here sonic admirable specimens of the ap^ 
plication of llie doctrine of ]?arallels to tlic most useful of pur 
poses- At page the translator i>ays a liigb compliment to 
the French nation, on account of their skill in ship-bnilding; 
and that they are well entitled to such encomiums we are nul 
disposed to dispute- However, we beg to differ from him, in 
ascribing their success to the application of the mathematical 
sciences to the determination of llie best form of a sl.ip ; because 
all, the little all, that is known of the best form, is merely de¬ 
rived from experience- An ago probably will elapse, before the 
matlicmatical sciences vm he applied witli any certainty to tliis 
subject; f<fr the laws of the resistance of water on a large scale 
are as yet only matter of speculation. The J)utch form diffei's 
exceedingly from the French ; and yet competent jiulges admit 
that it is not on that account inferior in prjietieal utility.* lJut 
notwithstanding t])ese criticisms, we l\6 not hesitate strongly to 
recoinincnd this work, esj^ccially to such as are desirous of ac- 
(juiriftg the practical use of mathematies whilst studying the 
elements of that science, 

2 . Mr Audubo 7 i*s IVoidc on the Birds of the United Statc\ 
of America. —M. Audubon devoted 22 years of his life to the 
study of the Natural History of the Birds of Nortli America- 
During the greater part of that long period, he lived principally, 
and nearly alone, in the woods and wilds of tlie New World, draw¬ 
ing, describing, dissecting, and studying the appearances, liabits 
and manners of the feathered creation. The result of this al¬ 
most unparalleled labour, has been a connected series of obser¬ 
vations equally striking and novel, and a collection of drawings 
admirable in e.xecution, and absolutely marvellous in their re]>rc- 
sentatiou of the living and intellectual attributes of the species. 


* 'rhe current century has afforded some notable instaiices of the abuse ol“ 
mathematical science; and in no case, perhaps, has the faflure been mtjre com¬ 
plete than in that of patent mathematical ploughs, scarcely one-half of wliich 
were ever used, but were consigned to neglect, and to be broken up for other 
purposes, like so many condemned wrecks. ^All the mathematical theories in 
the world are^of no use in determining the best form of that part of a plough 
which Works under ground; and wo have no reason to expect that it will ever 
be otherwise. Like everything else, mathematics are valuable, highly valua¬ 
ble, only in their own place. 


*211 


Lht vj' English PatentsJor I82(j. 

Jvacl> group, even each bird, by its attitudes and expression of' 
countenance, tells in these drtiwings the story of its own in- 
stincls. Did our space allow of it, we could dwell long, and 
with enthusiastic admiration, on these fine displays of skill and 
taste, and, after all, would but embody in a feeble manner the 
feelings of tliousands who have seen Mr AudulKnt’s pictures in 
the room of the Royal Institution in Liverpool, and in the Hall 
of the Royal Institution in this city. We are delighted to 
learn that these drawings are to be published, and on a scale o% 
magnitude never before attempted in similar works in this coun¬ 
try. Already several of the plates, admirably engraved, and 
beautifully and chastely coloured, have been publicly exhibited. 
The work, we understand, will ajjpear in occasional numbers; 
the paper elephant folio, with 5 plates in each. The engravings 
will be accompanied with a quarto volume of letter press, con¬ 
taining all Mr Audubon'’s observations on the Natural History 
of the species, in the form of letters,—of which a very interesting 
specimen is given, in the history of the Turkey Buzzard in the 
jiresent number of this Journal. 

3. The Aberdeen, Leith and London Tide-Tables^for the year 
1827; by George Lines, Astronomical Caleulaior, Aberdeen ,— 
Mr Innes, so well known for his enthusiastic devotion to Prac¬ 
tical Astronomy and his uncommon accuracy in jpalculation, has 
just published his Tables for 1827. This little work, now so 
indispensable to mariners and others, although requiring no com¬ 
mendation from us, we cannot allow to run its career without 
again expressing our conviction, from experience, of the [lerfect 
accuracy (and here every thing depends on accuracy), of all its 
calculations and details. 


List o/’ Patents granted in England, Jrom 18#A September to 

• 18^/i November 1826. 


182fi, 

Sept. 18. To 11. AV 11 . 1 .IAMS, Norfolk Street, Strand, for an improved method 
of manufacturing Hats and Caps, with the assistance of machinery. 
Oct. 4. '('o J. 11. Chaid, Somersetshire, lace-manufacturer, for iisprovenients 
in m.achinery for making Net, commonly called Bobbin or Twist 


Net. 
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To Vhakcis Hat.liday of Ham, in the county of Surrey, Esquire, 
for certain iinprovemenffe on apjiaratus used in drawing Hoots on 
and off. 

U. To Tiieodohe Jones of Coleman Street, acc(»untant, for an im¬ 
provement on tlie Wheels of Carriages. 

18. To WiEMAM Mills of Hazelhouse, Bisley, Gloucestershire, gentle- 
man, for an improvement in Fire-Arms. 

To William Church, Birmingham, for improvements in Printing. 
To Samuel Pratt, New Bond Street, Westminster, camp-equipage 
manufacturer, for improvements on Beds, Bedsteads, Couches, 
Seats, and other articles of Furniture. 

I'o William Busk, Broad Street, London, Esq. for improvements 
in propelling Boats, Ships, or other Vessels, or floating Bodies. 

To James Viney, of Shanklin, Isle of Wight, Colonel of Artillery, 
and George Pockock, of Bristol, gentleman, for improvements 
ill the construction of Carts or other Carriages, and for the appli¬ 
cation of a Power, hitherto unused for that purpose, to, draw the 
same; which power is also applicable to the drawing of ships and 
other vessels, and for raising weights, and for other useful pur¬ 
poses. 

N ov. 7- To B. Newmarch, Cheltenham, fo]^ improvements on Fire-Arms. 

9. To E. Thompson, Birmingham, goldsmith and silversmith, for ini > 
provements in the construction of Medals, Tokens, and Coins. 

18. To IT. Lacy, Manchester, coachmaker, for an apparatus on wliich lo 
suspend Carriage-Bodies. 

To B. WooDcnoFT, Manchester, silk-manufacturer, for his improve- 
ments in Wheels and Paddles for propelling boats and vessels. 


List of Patents granted hi Scotland from ^ili September to Sth 

November 1826. 


182G, 

Oct. 10. To John Poole of Sheffield, in the county of Vork, shopkeeper, 
for “ certain Improvements in Steam-engine Boilert or Steam 
Generators; applicable also to the Evaporation of other Fluids.” 

Kov. 2. To David Bamsay Hay of the city of Edinburgh, painter, and co¬ 
partner with George Nicholson, painter in Edinburgh, carrying on 
business there as painters, under the firm of Nicholson and Hay., 
for a new Process in Painting, for producing the appearance of 
Damask.”' 

8. To Theodore Jones of Coleman Street, in the city of London, 
accountant, for “ an Improvement or Improvements on Wheels 
for Carriages.” 


r. Neill, Printer. 
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liiogTaphical Mcmoim of Ciiahles Bonnet and Horace Be¬ 
nedict DE Savssuhe. Read to tlie Royal Institute of 
France, by Raron Cuvier. 

Immediately after the new organization of the Institute, flic 
first Class of Science, by a unanimous resolution, ordained a 
public culogium to be pronounced upon the members of Uie 
Academy of Science, who had died during that fatal period, 
when all personal merit, all independent pre-eminence, were odi¬ 
ous to authority, and when none were permitted to be praised 
but the oppressors of the country, .and their contemptible satel¬ 
lites *. 

At the moment when we were meditating the discharge of this 
honourable office, a multitude of meritorious individuals present¬ 
ed themselves to our view. Among these shone forth with a 
more intense lustre, not only the hapjiy geniuses, who, in these 
latter times, have opened up to science paths so new and so ex¬ 
tended ; but those, also, whose valuable talents have enabled them 
to diffuse the light of knowledge, and teach men to appreciate 
its benefits. The Lavoisiers, the Baillys, the Condorcets, were 
the men who seemed more imperiously to demand our homage : 
but they were also men whose agitated life and uphappy end, 
would have aroused the remembrance of events which even yet 
excite too much grief. To expiate the crimes of that disas¬ 
trous period, it would have been necessary to repeat their history; 
and this, we confess, we have not yet acquired sufficient courage * 

to do. . • .' • 

■ ■ -■ - 

• The fatal period of the Ifevoltdion. 

JANUARV—MARCH 1827. 
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Pardon us, therefore, ye illustrious shades ! if we first present 
to public recognition such of your rivals, as, from superior pru¬ 
dence, or a happier destiny, kept themselves sheltered from the 
tempests of which you have been the victims. The day will 
soon arrive, when we shall fully acquit ourselves of the sacred 
duty. The hand which has repaired our evils, gradually sof¬ 
tens the remembrance of tliem : it makes this opcxih retrograde, 
if we may so speak : soon we shall no longer be the contempo¬ 
raries of your execiitionci’s, and sliall be able to speak of them 
as history will speak. 

To-day 1 shall present a sketch of the life of two celebrated 
individuals, closely allied by bhxrd, and still more by their mode 
of life, and the similarity of their labours—^men who, in a 
country that had experienced convulsions long before ours, had 
yet commanded the re.spect of all parties, by tlieir devoteduc.ss 
to science, and by the practice of peaceful virtues. Charles 
Boynct, and Horace Benedict de Saussurc, the two men to whom 
Natural History has been indebted in our days for such brilliant 
advances, and solid improvements, were uncle and «cphew,—a 
happy family, to which a scion already inscribed in our lists, 
still ensures for one generation more an heirship of talents so 
rarely to be met with. 

Sucli jjhenomcna in families could only happen in those small 
states whose independence is secured by the jealousy of greater 
powers. Confined within a narrow circle, freed of the care of 
providing for their safety, neither war, nor public offices, nor 
the other avenues to rapid success, presented sufficient allure¬ 
ments to turn their minds aside from those long and silent la¬ 
bours which lead to celebrity in science. Being to themselves 
then proper centre, no great metropolis drew away the geniuses 
which nature produced among them ; while their prudent eco¬ 
nomy, and the purity of thdr manners, prevented talents from 
being stifled by luxury. 

Such was the city of Geneva since the period of the Reforma¬ 
tion ; and to all the advantages of its political situation, it ad- 
vled that of speaking the same language as those who, of all the 
oth^' sPuropean, nations, have carried civilization, among the 
upper classes, to the highest pitch, and who, more6ver, enjoy 
tluit uiyrestrained liberty of inquiry whiph the Protestants autho- 
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x-ise even in matters connected with religion. Its laws and its 
customs, in fine, guaranteed to the pi-otession of letters so high 
a degree of e.stimation, that the mere offices of instx-uction were 
considci’ed as superior to all others. 

But if, iti this country, human institutions are so favourable 
to study in general, how much jnorc ptxwerfully does nature here 
excite the mind to the contemplation of her economy and laws ! 
How is the traveller struck with admiration, when, on a fine 
summer day, after having forced his laborious prfigress over the 
summits of Jura, he arrives at that pass where the immense basin 
of Geneva suddenly expands before him ; when he sees at a glance 
that beautiful lake, the waters of which reflect the azxirc hvxc of 
the sky still purer and deeper; that vast expanse of low coun¬ 
try, so highly cultivated, and interspersed with such pleasant 
abodes ; those little hills, I’ising gradually above eath other, and 
clothed with so rich a vegetation ; those mountains covered with 
forests of perpetual verdure; the towering ridge of the upper 
Alps, rising above this superb amphitheatre; and Mont Blanc, 
the monarch of the mountains of Europe, crowning it with his 
enormous load of snows, where the arrangement of tlie masses, 
and the opposition of the lights and shadows, produce an effect 
which no description could ever adequately convey to the con¬ 
ception of him who has not beheld this wonderful scene. 

And this beautiful country, so calculated to strike the imagi¬ 
nation, to develope the talents of the poet or the painter, is per¬ 
haps still better adapted to awaken the curiosity of the philoso¬ 
pher, and call forth the researches of the naturalist. It is truly 
here that Nature seems to delight in shewing hex-self under a 
multiplicity of aspects. 

The rarest plants, from those of the tcmpei'ate climates to^ 
those of the frozen zone, are displayed to the botanist within 
the compass of a few steps. The zoologist may there pursue 
insects as varied as the vegetation which nourishes them. The 
lake, from its depth, its extent, and even the violence of its mo¬ 
tions, forms to the natural philosopher a sort of sea. The geo¬ 
logist, who elsewhere sees only the exlcrnal crust of the glbbe, ^ 
finds there the central masses rising, and protruding pn all j^gods 
through their envelopes, to disclose themselves to his view. 
Lastly, ■ the meteorologist can there, at all times, mark the for- 

1 * 2 
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niation of the clouds, penetrate into their interior, or raise him¬ 
self above them, 

Bul I perceive that, in tlius painting the theatre in which 
the distinguislicd individuals lived of whom I am about to 
speak, I have uuintenti(mally presented you Avith a miniature of 
their discoveries; and, in fact, their country is in a manner 
vividly impressed upon their Avorks, even those which are the 
most comprehensive in their object: nor Avas it ever left by one 
of them,—and if the other sometimes separated liimself from it, 
it was always to him the centre and point of conijjarison to 
which he referred all that he saw elsewhere;—poAA'erfiil influence 
of first habits,—of Avliich another of their felloAA^-citizeiis has 
given a different kind of example, which the events that have 
agitated Europe have rendered too memorable. 


CiiARLKS UoNNKT vvas bom in 1720, of a rich family, distin¬ 
guished for the important offices Avhich it had filled. He was 
intended for the law, and received the education necessary for 
preparing him to practise that profession. A facility of concep¬ 
tion, and a happy imagination, enabled him to make rapid pro¬ 
gress in literature and science; but they did not at first permit 
liim to devote himself with delight to the more abstract medita¬ 
tions of philosophy, and still less to the study of all those forms, 
all those little particular decisions, with which so many codes arc 
filled. 

This taste for agreeable ideas, for easy, although ingenious, 
researches, already indicated a disposition favourable to the 
study of Natural History; and accident threw him entirely into 
that pursuit. He road one day, in the Spectacle de la Nature^ 
tjie history of the singular industry of the insect called the Lion 
Spider, Formica Leo. Vividly impressed with facts equally 
curious and new to him, he was not satisfied until he had pro¬ 
cured one of them ; and, ni searching for this insect, he found 
many others which appeared to him not less interesting. He 
spoke to every body of the ncAv world which had opened itself 
lip to him. Being apprised of the existence of Reaumur’s Avork, 
he ob^t^ned Jit, after much importunity, from the public libra¬ 
rian, w^xo was at first unwilling to trust it to so young a man. 
lie devoured its contents in a few days, and ran about every^ 
where iA search of the animals with whose history Reaumur had 
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Yuade him acquainted. He discovered a multitude of beings, of 
which Reaumur had .taken no notice; and now behold him, at 
the age of sixteen, become a naturalist. He would proljably 
have remained so for life, had not his inlirmitics constrained him 
to give another direction to his mind. 

He entered upon the career of observation witli gigantic steps. 
At the age of eighteen he coniinunuated to Reaumur several in¬ 
teresting facts, and at twenty ho submitted to him his bcautilul 
discovery of the fecundity of aphides witliout previous copu¬ 
lation. Nine successive generations, independent of sexual in¬ 
tercourse, were then an unheard-of wonder; but the admirable 
patience exercised by so young a man in determining the fact, 
all the precautions, and all the .sagacity requisite for such an 
undertaking, were not less wonderfid. They announced a mind 
of which every thing ndght be expected ; and the Academy of 
Science thought it could not too speedily but inscribe the name 
of this young observer in the lists of its correspondents. 

Soon after, a fellow-countryman of Bonnet’s presented a still 
greater miracle to the astonished world of science; the history of 
the polypus, and its indefinite reproduction by cutting, were pub¬ 
lished by Abraham Trcmbley. Bonnet immediately applied the 
scis.sors to all the animals commonly called imperfect. He saw 
the cut parts grow again in land and fresh water worms. He 
also multiplied the individuals by dividing them, although no 
comparisijn could be made between their highly complicated or¬ 
ganisation, and the almost perfect simplicity of structure of the 
polypus. 

In this manner, a power began to shew itself in animals, 
which had hitherto been regarded as peculiar to plants. It was 
by following the views of Bonnet that Spallanzani carried, the 
proofs of this power to their utmost limit, when he caused the 
head, with the tongue, jaws, and eyes, to be reproduced in a 
slug,—^and tlie.feet, with all their bones, muscles, nerves, and 
vessels, in the salamander. 

This property, experimented ujwn in worms, presented Bonnet 
with several phenomena calculated to excite astonishment. The 
anterior extremity, on being split, afforded two heads,* which, 
while yet scarcely formed, became enemies to each other. When 
the animal was cut into three distinct pieces, the middle piece 
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commonly reproduced a head before, and a tail behind. But a 
sort of error of nature also sometimes manifested itself; the 
middle piece produced two tails, and being unable to nourish 
itself, was condemned to quick destruction. 

It seemed as if it wci'c the destiny of Bonnet, that the half- 
formed ideas, and uncompleted attempts of others, should fur¬ 
nish him with tlie subjects of great discoi'cries, and beautiful 
Avorks; and, in fact, it is le.5S by conceiving ingenious ideas than 
by unremittingly pursuing their development, that the great 
geniuses have gained their celebrity. The germ of the differen¬ 
tial calculus is to be found in Barrow, and that of the central 
forces in Huyghens; yet NeAvton is not the less entitled to hold 
the first rank in intellectual prc-cmincncc. 

Some experiments, undertaken Avith the view of making 
shrubs vegetate Avithout earth, and a conjecture of Calandrini’s 
regarding the design of the diflcrence between the two surfaces 
of the leaves of trees, led Bonnet to undertake his Traiic de 
VUsage des Fcuillcs, one of the most important Avorks on vege¬ 
table physiology that the eighteenth century produced. 

He not only found existing in vegetables, in ihc highest de¬ 
gree, that power of reproduction, by Avhich, from any part of an 
organised boily, the whole may at all times bo reproduced; he 
also observed and investigated that mutual action of the vege¬ 
table and the surrounding elements, so well adjusted by nature, 
that, in a multitude of circumstances, the plant would seem 
to act for its prcscrA’ation Avith sensibility and discernment. 
Thus he saw the roots changing their direction, and stretch¬ 
ing themselves out in quest of better nourishment; the leaves 
twisting themselves, A\’hen moisture Avas presented to them, in a 
iliffcrent direction from the ordinary one ; the branches straight¬ 
ening or bonding in various ways in search of purer or more 
abundant air; all the pai ..s of the plants moving toward the light, 
howcA'er narroAv the apertures by Avhich it avjjs admitted. It 
seemed as if the A cgetable struggled with the observer in sa¬ 
gacity and address; and every time that the latter presented a 
“neAv allurement, or a noAv obstacle, he saAv the plant bending it¬ 
self in a diiFercnt manner, and always assuming the position 
most suitable to its welfare. While the leaves formed the prin¬ 
cipal object of his rescaches, Bonnet examined also tli^functions 
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x>( the otht r parts of the vegetable. He shewed that there is no 
circulation, properly st) called, in plants. He made’observations 
respecting the intenial structure of the vegetable. He proved 
that pure water and atmosplieric air are sufficient for nourishing 
plants,—a result which nnglit have immediately led to the great 
tliscoverics of imxlem chemistry regarding the composition of 
water and carbonic acid, had not a Unowlcdge of many other 
phenomena still been necessary to soiggest the want of tliis solu¬ 
tion, and to pave the way for these discovi^ries. 

These rest^arches occupied Bonnel ft)r twelve years; and, 
from the scrupulous accuracy, and delicate sagacity so conspi¬ 
cuous in them, as well as tlie solidity of tlicir results, they form 
his best title to distinction. 

What secrets might not such a mind have unfolded, after so pro¬ 
mising a coinnienconent, had nature left him tlie physical powers 
necessary for observation ? But his eyes, weakened by the use of 
the microscope, refused liim their assistancef; and liis mind, too 
active to endure a state of absolute repose, threw itself into the 
field of speculative philosophy. From this period liis w'orks as¬ 
sumed a new character, and he now only treated of those general 
questions that have, in all ages, engaged the meditative faculties 
of the human mind, and which will prol)ably occupy them as 
long as tlie world continues to exist. 

In the writings of his inaturer age, however, we recognise, by 
tlie facts which are every where incorporated with them, and tlic 
oarc with which he avoids losing himself in systems founded 
upon the abuse of abstract terms, the philosopher who has en- 
tcred the region of metaphysics by the path of observation. 
The choice of Malcbranche and Leibnitz for his guides, and the 
discriminating selection which he made of their views, always 
recall to his thoughts his first pursuits. 

But what especially characterised tlicm were those physical hy¬ 
potheses which he always added after having exhausted the field 
of observation, and by which he still seemed anxious to present 
to the mind objects of external perception, when the senses re¬ 
fused to present them to him. This necessity of clear and alp- 
most tangible ideas, which constitutes the true spirk of partesia- 
nism, had been carefully inculcated in the old Academy of Science, 
and Bonnet had been impressed with it by his correspondence 
with Reaumur. 
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Wc shall now give an account of these writings, not in the 
order in which he published them, but in that in which wc may 
suppose him to have conceived them ; and, on reading them, it 
is obvious that a single principle must have preilominated in the 
conception of all, and that the author detached its various parts 
in proportion as he judged them sufficiently perfect to be pub- 
lishetl. 

Although these works are not connectetl with our ordinary 
studies, yet they all belong to the individual whose character 
it is our object to delineate; and we should jiresent but muti¬ 
lated portraits of celebrated men, did wc not trace, in its de¬ 
tails, and even in its aberrations, the progress of their ideas. 

In Bonnet’s youth, a great deal had been written on Genera¬ 
tion ; and this subject woidd, therefore, naturally occur among 
the first to engage his attention. It was impossible for one who 
l>ad seen nine generations of piieerons succeed each other, with¬ 
out males, not to be, like Malebi’anche, an advocate for the pre- 
existence of germs, and not to place them in the females. His 
Considerations sur Its Corps organises are almost entirely con¬ 
secrated to the defence of this system, anil especially to an expla¬ 
nation, by partial hypotheses, of the plienomena which were at 
variance with it, such as those of hybrids and of certain mon- 
st crs. 

There is much talent in this work, in which all the objections 
are either solved or evacletl with more or less ingenuity. Desti¬ 
tute, however, as it was of all proper observations, it would 
scarcely have prevailed against the directly opposite hypothesis, 
which the eloquence of Buffon had rendered popular. But the 
indefatigable Spallanzani brought facts to the support of Bon¬ 
net’s views, by shewing the young tadpole already existing in 
the egg of its mother before the male had fecundated it. Haller, 
who had long supported the idea of the formation of organised 
beings, by the action of i>rganic'powers, returned to the opinion 
of gerfns, when he had seen that the chick is attached by innu¬ 
merable vessels to parts of the egg, which undoubtedly existed 
•before impregnation. 

In another general work, entitled Contemplation de la Nature^ 
Boiinet supported the proposition of Leibnitz, that every thing is 
connected in the universe, and lhat nature makes no leap; but, 
instead of confining its application, like the German philoso- 
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pher, to successive events, having the relation of causes and ef¬ 
fects, or at least to the mutual action and reaction of simulta¬ 
neous beings, he also extended it to the forms of these beings, 
and to the gradations of their physical and moral nature. 

That immense series, commencing with the ruder and more 
simple substances, rising by infinite degrees to the regular mi¬ 
nerals, to plants, to zoophites, to insects, to the higher animals, 
to man himself, and through him to the celestial intelligences, 
and terminating in the bosom of the divinity ; that regular gra¬ 
dation in the development of beings, unfolded by the talent of 

m 

Bonnet, formed an enchanting picture, which could not fail to 
gain many admirers. 

For a long period naturalists busied themselves in filling up 
the vacuities which the want of observation.s, according to their 
view, still left in this scale ; and the discovery of an additional 
link, in this immense series, appeared to them an object of the 
greatest interest. 

But, however agreeable this idea might appear to be to the 
imagination, it must be acknowledged, that, taken in this accep¬ 
tation, and to this extent, it has no real existence. Without 
doubt, the beings which constitute certain^familics have more or 
less resemblance to each other ; and, in some of these families, 
there are, undoubtedly, beings possessing certain properties in 
common with members of other families. The bat flies like 
birds, the swan swims like fishes ; but it is neither to the last 
quadruped of the series, nor to the first bird, that the bat has 
most resemblance. The dolphin would connect quadrupeds 
and fishes still better than the swan would connect fishes and 
birds. Thus there are multiplied relations, but no one continued 
line; each being is a part which exercises a determinate in¬ 
fluence upon the whole, but not a link that would fill a fixed 
place in it. 

Bonnet would probably have avoided this illusion, had he ap¬ 
plied himself more to the detailed examination of species; but, 
with other men of merit in his day, he participated in their un¬ 
just contempt for that'ingenious art of distinguishing ^beings by 
certain marks, which was then proscribed, under the nafiie of 
Nomenclature. He was not aware that this art is in Natural His¬ 
tory the basis of all further inquiry; nor did he conceive it to 
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be the path to a much more profound art of determining the in¬ 
timate nature of beings, by establishing rational and constant re¬ 
lations between them. 

At the present day, we find it difficult to conceive, how truths 
so clear could have been misunderstoo<l; but, we must reflect, 
that the principles of these truths were then presented in such a 
defective manner, and in so absurd a stylcj as could not but dis¬ 
gust men of literary attainments, accustomed, in their writings, 
to please the imagination, in order to penetrate to the under¬ 
standing of their readers. 

Bonnet belonged completely to this last order of wi iters, and 
his Contemjjlation of Nature, in jiarticular, is as remarkable for 
the pleasing vivacity of its style, as for the accumulation of facts 
which he has brought together, and presented under the most 
interesting relations. It is one of those books tliat may, with 
most advantage, be put into the hands of the young, as calcu¬ 
lated at once to inspire them with a taste for study, and reve¬ 
rence for divine providence. 

His Essai de Psijchologie, and his Essai analytique sur les 
Facult6s de TAme, with which he commenced the publication of 
bis speculative researches ; and his Palingenesie Philosophique, 
with which ho terminated them, are.but little connected with 
Natural History, properly so called ; and, for this reason, we shall 
confine ourselves here to a very summary view of the principal 
ideas contained in these works. 

The author investigates the moral and intellectual being in 
the development of its faculties. He concurred with the Abbe 
de Condillac^ in the idea of determining, by a process of reason- 
ing, what would happen to an adult and healthy man, who, like 
a statue animated by degrees (or gradually endowed with the 
senses and faculties of a rational being), should receive succes¬ 
sively all the sensations in the order in which they would be 
given him ; and thus he developes the history of the mind, leaxl- 
ing it, in an ingenious manner, from the acquisition of the sim¬ 
plest ideas of all, namely, those derived immediately frtMn the 
external world, up to the creation of those which are the most 
absti^t, and which, from their simplicity also, though of a dif¬ 
ferent kind, were so long considered as, in their origin, entirely 
independent of the senses. This was still following the path of 
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observation; but he soon diverged, as was his custom, intc^that 
of hypothesis. 

The undeniable facts, that external images arrive at the mind 
only through the medium of the senses, and that the senses act 
upbn the mind only through the medium of the brain, led him 
to suppose, that the brain alone is the depository of these images, 
and that it reproduces them for reminiscence, and consequently 
also for reflection ; from which he inferred the necessity of a cor¬ 
poreal organ to the intelligent being. But, accustomed as he 
was from his system of germs, to imagine organs so inconceiva¬ 
bly small as to belong to the thousandth order in organisation, 
it was not difficult for him to make this organ survive the visible 
and terrestrial body- He accounted for the phenomena of asso¬ 
ciation in the manner of Hartley, by supposing a mutual excite¬ 
ment among the molecules of the brain, analogous to the power 
which cords, when stretched in unison, possess of making one 
another vibrate. He admits, on the part of the mind, no action 
without a motive, as, says he, we sec in nature no effect without a 
cause; and liberty, according to his view, is only the power of 
following, without restraint, the motives whose impulse we expe¬ 
rience. By this definition he easily defends, as may be imagined, 
moral liberty against the objections derived from the Divine 
Prescience. But, would not the term liberty be thus changcil 
from its natural acceptation 

It must be allowed, in fact, that Bonnet’s ideas regarding the 
organs necessary for intelligence, and the motives requisite for 
action, singularly coindtle with those maintained by Priestley, 
in support of what he, without hesitation or resarve, denomi¬ 
nates materialism and necessity; and yet Bonnet and Priestley 
were both animated with a very lively feeling of religion; so 
true is it, that certain minds may connect opinions apparently 
the most opposite. Bonnet, in particular, had, in the course of 
his researolies in Natural History, found too many proofs of the 
agency of an overruling Wisdom, not to be conscious of this idea 
predominating with him over every other. His peculiar man¬ 
ner of conceiving organic phenomena, the pre-existing gernlS^ 
which he plaPed everywhere, rendered this agency stfll man? ne¬ 
cessary in his eyes, and the tendencies of his mind in this respect 
were always powerfully seconded by those of his heart. 
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ft is in his Palingcncsie^ the last of his philosophical works, 
that he best pourtrays the goodness of his character. The evils 
that exist in the present world, and the irregulai-ity with whicli 
they are distributed, so clearly demonstrate the necessity of a 
future, state of being, for the vindication of the Divine Justice, 
that he could not admit the one without the other ; and he had 
too often seen pain the concomitant of sensibility in all beings, 
to wish any of them deprived of this recompense. He therefore 
maintains, that the faculties of the inferior animals shall be so 
perfected as to render them capable of enjoying another life, 
and that our principal recompense shall be a projiortional de¬ 
velopment of our powers. Thus, all beings will rise in the scale 
of intellect, and happiness will consist in Icnowmg. The works 
of God appeared to Bonnet so excellent, that to knoto was with 
him to love. 

From this brief review will be seen the truth of what we have 
already stated, namely, that his last meditations were strictly 
connected with his first; that all of them, together, form a ge¬ 
neral system, embracing the whole of nature, and presenting it 
under images, if not always correct, at least always clear and 
easy to comprehend. Those germs, multiplied to infinity, 
sometimes inclosed thousands of times within each other, some¬ 
times disseminated in the organised body, and always ready for 
repairing the most unforeseen accident; that original agency of 
the Divinity ; that scale of perfections, and that ascent of de- 
vclopement; that necessary, intermediate, subtle organ between 
the mind and the world, the reservoir of the ideas, and the 
cause of theif association ; that connection of motives and actions 
in the moral world, similar to that of impulse and motion in the 
physical, formed a system of highly wrought Cartesianism, a 
philosophy adapted to the weakness of the human mind, which 
prefers suppositions to vacuities in the series of its ideas. 

It is obvious, that this necessity of the influence of motives 
would have rendered his moral system defective, had it not led 
him to infer the necessity of a revelation, as an ultimate and 
peremptory motive ; and it is with this inference that he con¬ 
cludes tlte series of his philosophical meditations. Having 
once drawn this inference, it is no longer difficult for him to de¬ 
termine what revelation is the true one. Thus, from being a 



Biographical Memoir <)f Charles Bomict. 225 

naturalist, lie ultimately became a theologian ; and by a singu¬ 
lar progress, it was a doctrine closely allied at least to that of ne¬ 
cessity, that conducted him to Christianity. 

In tracing the progress of those meditations in ivhich Bonnet 
was engaged, 1 have given you-a full jiortrait of the man. To 
devote onc’s-self with such constancy to speculative researches,— 
to aim at forming out of his own reflections a system of ideas so 
subtle,—required a mind undisturbed by the concerns of this 
world, and not less tranquil with regard to those of another; 
and, in fact, lie preserved, during a pretty long life, that 
comjiosure of mind of which his writings bear the impress. En¬ 
joying an easy fortune, in the society of a mild and amiable 
wife; called to honours in his native country, without being 
charged with the cares of government; esteemed by the power¬ 
ful and the learned of Europe; beloved by those who had more 
intimate connections with him, he tasted, without interruption, 
all the pleasures of the heart and mind. He had no children, 
but be bore an affectionate regard for some of his pupils, whom 
he judged worthy of it;—a kind of fathei'ship, unattended with 
the chagrins which are too often attached to the* other. 

It was thus that he passed his life without leaving his native 
country, doing good to all who surrounded him, and hoping to 
produce a greater and more general good by his works. Al¬ 
though his constitution had never been strong, yet his health 
remained unbroken during an existence so calm ; and it was not 
until he had attained the age of seventy-three that he died, after 
a gradual decline, on the 20th May 1793. 

The city of Geneva, proud of having had such a citizen, de¬ 
creed him public honours. M. de Saussure pronounced his fu¬ 
neral oration. Two others of his pupils have published eulo- 
giums full of the affectionate admiration which animated all who 
approached him. 

But, next to his works, the monument which confers most 
honour upon him, ^ate those very men whom his advice and ex¬ 
ample contributed to form ; and we shall add a concluding fea¬ 
ture to the picture of his life, by tracing immediately after it 
that of a nephew who was not less illustrious, and who, without^ 
having carried his ideas over so wide a field, has ma^e bolder 
and surer steps in the more narrow career'which he traced for 
himself. 
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Horace Benedict de Saussure was born at Geneva, on the 
17th February 1740. His mother was a sister of the wife of 
Bonnet, and he soon become one of the favourite pupils of that 
philosopher. His father loft some writings on agriculture. The 
happy penetration of his mother prescribed for him laborious 
exercises at an early age, which so little retarded the progress 
of his education, that he distinguished himself at college at the 
age of sevim, became a candidate for a mathematical chair at 
twenty, and at twenty-two was appointed professor of philoso¬ 
phy. His pretensions in these tv/o departments of science suffi¬ 
ced of themselves to shew that his studies were at once varied 
and profound. Of this he gave an additional proof, the same 
year, by choosing a question in vegetable physiology as the sub- 
jt*ct of his first essay, entitled Observations snr VEcorce des Feu- 
llles et des Petales, which he dedicated to Haller, and published 
in 1762. In this essay he described the cortical net-work which 
envelopes these parts, the regular pores with which it is perfo¬ 
rated, their communication with the internal substance, and 
their influence upon the nutrition and respiration of the plant. 
It was a beautiful supplement to his uncle’s work on leaves; 
and this small performance alone has assigned to Saussure an 
honourable station among botanists. 

Occupied afterwards with objects of greater importance, and 
which required more laborious exertions, he always reposed with 
pleasure upon those of his first predilections. In the midst of 
his journeys in the Alps, upon the most precipitous summits, 
while engaged in those profound meditations which embraced 
all that nature presents to us of the vast and magnificent upon 
the globe, he carefully collected the smallest flower, and noted 
it with pleasure in his book. He seemed to dwell with compla¬ 
cency-on the view of these living* beings in the vicinity of the 
vast ruins of nature. It was with botany that he terminated his 
writings, as he had commenced them ; and '"after having sub¬ 
mitted to the Natural History Society of Geneva, in 1790, some 
observations on the motion of a tremella of the baths of Aix, he 
"^so read, ^in 1796, a few months before his death, conjectures 
on tbs cause of the constant direction of the stem and root at the 
moQti^t of germination. 
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But Saussure was destined to other studies ; he was to un¬ 
veil deeper secrets. For him it was reserved, first of all, to cast 
a truly observing eye over those i Pi/ged girdles which surround 
our globe, and in which the substances that compose the nu¬ 
cleus of our planet disclose themselves to the naturalist; to in¬ 
vestigate in detail the nature of these substances, their order, 
or rather the disorder, into which they have been thrown by the 
catastrophes that have heaped them upon each other ; lastly, to 
throw some light upon the events that have preceded the pre¬ 
sent state of the world, and regarding which there was nothing, 
before his time, but the vaguest ideas or the most extravagant 
theories. Ho had, in some measure, entered upon this study 
before the age of twenty years ; for,' in 176‘0, following the steps 
of some Englishmen, he had essayed to mount the glaciers of 
Chamouny. The ideas Avhich this attempt afforded him were 
developed during a journey which he performed in France and 
England in 1768, and during a second, in which he passed 
through the whole of Italy in 1772. The naturalists with 
whom he h.ad intcrajurse, the collections which he visited, the 
mountainous countries which he traversed, all recalled to his 
mind how fertile his own country was in facts illustrative of one 
of the most interesting subjects that could captivate the human 
mind. From this period he formed the project of invariably 
pursuing this inquiry ; and all his journeys, all his labours, even 
his most ingenious discoveries, bear a more or less direct refe¬ 
rence to this object. 

To form a more correct estimate of the importance of Saus- 
sure’s labours in this department, it will be necessary to consider 
the views entertained of the theory of the earth at that lime- 
The naturalists of the sixteenth and seventeenth centuries had 
described minerals ; they had begun to collect petrifactions, but 
they looked upon these latter bodies merely as sportive produc¬ 
tions of nature, or as remains of the deluge; and, excepting in 
the cMe of metallic veins, they were far from supposing that 
there was any constancy in the arrangement of miheral substan¬ 
ces. Descartes, without attending to what naturalists had pre¬ 
viously observed, had formed his globe by incrusting a -sun., 
Burnet, Whiston, and Woodwardt, some 1^ breaking this fcrust, 
others by calling a comet into play, had endeavoured to explain; 
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the deluge, and to deduce from it the present state of the globe. 
Leibnitz was the first who had attcinpted to distinguish upon 
the earth parts raised by fire, and others de)X)sited by water. 
Bourgeret, judging of the high valleys from those of level coun¬ 
tries, had them all scooped out by currents. Buffbn, lastly, 
combining the ideas of VVhiston, Leibnitz, and Bourguet, made 
a comet knock off from the sun, the melted masses, of which the 
earth and the other planets were formed, and gave the globe thou¬ 
sands of ages to cool, thousands more to receive water from the 
atmosphere, and become the abode of incipient life, and other 
thousands still to have its surface elevated into mountains, or 
scooped into valleys. In his first volumes he made no distinction 
between the different orders of mountains, and appeared to be¬ 
lieve all their strata to be horizontal. It could scarcely be said 
that the Pallases, the Delucs, and the German and Swedish mi¬ 
neralogists, had begun to make regular observations on the struc¬ 
ture of the earth, and to draw general conclusions from what 
they had seen. Their labours were little known in France, and 
the learned who were in repute treated almost all geology as 
chimerical. Saussurc applied himself to the labour of raising it 
to the dignity of a real science; and, for this purpose, resolved 
to carry into it that accuracy of determination which the study 
of mathematics had given him, together with all the advantages 
resulting from a profound knowledge of physics. But these 
aids'would still have been inefficient, without the firm resolution 
of long and patiently observing nature on the spot. 

Let those who have crossed great mountains only by regular 
roads, fancy to themselves the courage of the man who destined 
himself to spend his life among them, to scale all their peaks, 
to explore all their recesses, and who, for this object, abandoned 
all the enjoyments of friendship and fortune. To make long 
excursions in those high valleys which no vehicle ever approach¬ 
ed ; to partake with the poor inhabitants of their black and hard 
bread; to have only their smoky cabins, opAr to all the winds 
of heaven, for a place of repose ; to pursue as the only path the 
rocky bed of a torrent; to hook one's way with hands and feet 
to the shafp ridges of cliffs ; to leap from one point to another 
a precipice ; to/be at times surprised by winds that blow 
over, and at others by fogs that obscure the path or freeze 
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the breast; to sound every moment the snow, which perhaps oo 
vers a gulf ready to swallow you up; to remain days and nights 
upon those masses of eternal snows, the extreme limits of life, 
and to which the love of science alone could lead a^jjlpiated be¬ 
ings ;—^such was the existence to which the historiem of the Alps 
condemned himself,—such was the life which Saussure led du¬ 
ring the ten years in which he collected the materials of his first 
volumes, and which he many times resumed before publish^g 
his last. 


Without doubt he was not destitute of enjoyment during this 
period. He describes, with a sort of enthusiasm, in bis prelimi¬ 
nary discourse, tlie health which the puie mountain air impart¬ 
ed, the admiration inspired by the sinjple virtues, and the 
noble character of the inhabitants of those high valleys. He 
represents himself, fiom the summit of Ktna, viewing empires 
and men in all their littleness It is true that a philosopher 
need not ascend so high to see matters in this light, but it would 
seem that, at such points of view, every good man, in spite^of 
himself, would become a philosopher. 

llad Saussure, however, taken only these vague dispositions 
with him on his journeys, had he only acquirtxl these general 
impressions, we should not probably have had his eulogium to 
makejiere. He had, on the contrary, as we have already said, 
prepared himself for these expeditions by the most profound stu¬ 
dies, and from these he was enabled to derive the most precis 
results. 


'Before describing the mountains, it was necessary for ibim to 
determine the distinctive characters of the substances of which 
they are composed; and, notwithstanding the attempts* of Lin- 
neeus and Wall^rius, the science of Mineralogy was at this pi^ 
ripd in a very low and confused state. He had, therefore, 
commence^ with increasing its accuracy and extent, a^d this be 
ejected with a success which Rom^ de Lisle and W^i^er have 
scarcely sorpas^d. His experiments on the fusion of mih^^ls, 
in narticular, contributed to the distinction of species thalT nao^. 

fV n i. 1 
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^^3 pearly pheen new have been to VHe eatalo^ue 

of Hie miner^ kingc^im in donse^uence of his oiiservations. tt 
was around Geneva itself that pe foutni at once the speciipeus 
, /aKtrailT—MABtiH . \ * « r - 
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which instructed, him in lithology, and the principal documents 
from which he derived his ideas r^pecting the history of the 
earth. The environs- of that city were covered with rolled 
stOpes, firequentlj even with great masses of very diversified sub¬ 
stances, foreign to the nrighbouring mountains, and which are 
found in situ only in the high Alps. These masses became to 
Saussure a rich cabinet of mineralogy, and indicated to him the 
violent revolutions which had conveyed their materials to such a 
distance from their original positions. 

To be perfectly convinced, however, of the existence of these an¬ 
cient revolutions, it was necessary to prove that the causes at pre¬ 
sent in operation are incapable of producing such effects; and, for 
this purpose, he required to measure each of these causes, and to 
appreciate the extent of their influence. He had, therefore, to 
examine attentively the lake, and the rivers which empty them¬ 
selves into it, and which descend from the glaciers; to determine 
the velocity and direction of their motions, their temperature, 
and the quantity and quality of tlje substances which they carry 
along with them : he had to employ, and even invent, instru¬ 
ments of a delicacy proportionate to the measurements which he 
had in view to obtain. But these running streams are the pro¬ 
ducts of rains, and the melting of tlie glacier*,, which last are 
themselves incessantly renewed by the snows which the clouds 
d^po^ite in these high regions. It was therefore necessary to deter¬ 
mine the quantity of these various sources, to ascend even to the 
cau.se of rain, the most important and difficujt to explain of all 
the meteors; and as the most probable origin that can be as¬ 
signed, is to suppose it to be formed from the vapours of the 
atmosphere, it was still farther necessary to explore all the means 
of appreriating the quantity and nature of these vapours in all 
circumstances. , 

It was by following ojit this train of ideas, joined to the de- 
rire precision which always distinguished him, that Saussufe 
was led to improve the thermometer, for measuring the tempera¬ 
ture of wat^r at all depths; thethyg^ometer, for indicating 
cater or less abundance -of watery vapours; the eudiometer, 
f(E>r 'detcirntinihg tbe purity of the mr, and for finding put 
ther or. not there rmf^ be any other c^use of riun than in the 
mospheric vapours; the electrometer, for ascei;taihii:^,tlie st^t.e of 
electririf^, which operates so powerfully on the aqueous me- 
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teof-s; the ahfiinotaeter, for determining at once the diretifiion, 
veidcity, And strength of the currents of the air; lastly, it '#a8 
fVohi these motives that he invented the cyanometcr and diaphn- 
nometer, for comparing the degrees of colours and of transparency 
of the air at difPerent heights. It is unnecessary fmr us to'say that 
the measurements of heights by the barometer must also have 
been a continual object of his investigations. Thus, in examining 
the rtiountains as a oiatural philosopher, he explored the atnio- 
sphere as a geometrician and a chemist; and it is to him, in fact, 
that we owe all the positive information which we possess re¬ 
garding the composition and motions of the fluid 1^ which we 
are enveloped. 

These different applications of physics form so many interest¬ 
ing digressions in the narrative of Ins journeys. We follow him 
with delight in these delicate investigations; we And him never 
neglecting, in the most agreeable as in the most fatiguing atua- 
tions, to impress upon his observations that scrupulous accuracy 
which forms the seal and surctibliip of correctness. He wrote, 
however, a separate essay upon Hygroinetry, which was the most 
complicate<l and the most delicate of these measurements; and 
this work is one of the most beautiful with which natural philo¬ 
sophy was enriched at the close of the eighteenth century. 

The question to be solved is, to ascertain how much water in 
vapour is contained in a given volume of air. In order to solve 
this problem, it would be necessary to separate the vapour from 
the'dir, or, in other words, to dry the air completely. Thb 
operation, however, is impossible, and the object can only bfe at¬ 
tained by approximation, and at the expence of much time^ by 
employing substances that have a great aflinity for moistilre. 
We therefore content ourse’ves with a*^dy capable of putting 
itself into a certain equilibrium of humidity with the surrotltldi- 
iog air, and of indicating the moisture which it has taken \ip 
by mure or less apparent changes of weight or dimensuya§: aud 
as the fibres pf organized bodies are eminently endowed ■ 
the^ property of being elongated by moisture, wtd contracted 
itbnr dryneSs, it is these substances, especially, that are 
making hygrometers, br rather hygroscopes; 
hftve'seeh, they do not aflbrd an eitaCC meaShre, Wt only edk ^ 

indicatipd> It is obvidus thih: there inust be 
dtfire^ides of' senilityand eji^tctn^ bejtwe^. the 
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fibres, and it was for the purpose of ascertaining the' best and 
most effectual means of employing them, that Saussure’s experi¬ 
ments were made. But to attain this object, it was also neces¬ 
sary to examine all the ijossible combinations of water tmd air, 
and the influence which they experience on the application of heat 
and pressure; to produce, by artificial means, the maximum of 
humidity and the maximum of dryness ; and to determine the in¬ 
fluence which humidity exercises in its turn upon the expansion of 
the air and the manifestation of heat. From these experiments 
we therefore see an almost new science springing up, and Me¬ 
teorology beginning to possess rational piinciplos. 

Saussuie made choice of hair as the hygroscopic substance, 
possessing most sensibility and rcgulaiity. This result of his 
comparisons has been disputed , but what could neither be ca¬ 
villed at, nor attacked, were his beautiful obseivations on the 
expansion cf air m proportion as it is cliarged with humidity , 
on the relations of humidity with piessure; on the nature of 
the vesicular vapours or fogs winch are suspended in the air like 
so many small balloons ; and on many other points, all more or 
less new to science, at the period when he published this work. 

Time ilocs not peiinit us to lay before you the numerous me¬ 
chanical details by which he at length rendered his hygrometer 
and other instruments capable of convenient use, while, at the 
same tune, he gave them the necessary precision. It is suffi¬ 
cient to observe, that, in all thesC investigations, we discover a 
mind no less accurate than fertile in resources, and calculated to 
be the model of natural philosophlers as much as tliat of natu¬ 
ralists 

Although Saussure had travelled for twenty years among the 
mountains ; had foortevn times crossed the Alps, by eight diffe¬ 
rent routes; had made sixteen excursions to the centre of 
that chain; although he had traversed the Jura range, the 
Vo^lire^/lhe mountains of Switzerland, Germany, Italy, Sicily, 
^HrtTtlie adjacent Isles, and had visited the extinct volcanoes of 
France; yet hnd he never reached the summit of Mont Blanc, 
he Beheld every day from his window. times he 

had atihclced it, as it were, by all the valleys which ternainate 
ou Us sides; he had^oDe round it, examined it from the sum¬ 
mits of the neighbouring mountains, but'had always found it 
inaccessible. ^On the 1 8th August 178Y, he learned th&t two 
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inhabitants of Chatnouny, by following the most direct route, 
which various prejudices had hitherto made him shun, had re^ 
turned the previous day ftom that summit which mortal foiit 
had never before trodden. His eagerness to follow their steps 
may be easily imagined, when, on the 19th August, he was at 
Chamouny ; but the rain^; and snows prevented him from ascend¬ 
ing that year. It was not till the 21st July 1788 that he at 
length accomplished this great object of his wishes. 

Accompanied by a servant and eighteen guides, whom he 
encouraged by his promise* and example, after having ascend¬ 
ed for two days, and lain two nights in the midst of the snows, 
—after having viewed horrible chasms under his feet, and 
heard two tieniendous avidanches roll by his side, he' arrived at 
the summit about the middle of the third day. His eyes, he 
says, were first turned tow.irtls Chamouny, where his family 
were w'akhing his j)rogre.ss with a telescope, and where ho had 
the pleasure to sec a flag waving in the air, tlu' appointed signal to 
assure him that his arrival had been pertoived, and that their pain¬ 
ful solicitude respecting hi.'> fate was at least luspended. He then 
calmly set about performing his intended experiments, and con¬ 
tinued for several hours at this employnient. although, at the 
height he now sttx^d (15,000 French feet), the nu ity of the air ac¬ 
celerated the pulse like a burning fever, and oTCrwholincd them 
with fatigue at the slightest motion, while, in those frozen re¬ 
gions, a cruel thirst parched their lips, as if among the sand.s of 
Africa; and the snow', by reflecting the light,dazzled the sight, 
and scorched the face. The inconvoiiienecs of the poles and 
tropics were alike experienced; and Saussure, in a journey of 
a few miles, braved as many hardships and dangers, as if he had 


gone round the world. 

His last expedition, and one of the moSfSijteresting with re¬ 
gard to the theory of the earth, was that to MomiU Rosa in the 
Pennine Alps, which be performed in 1789. Inst^d of those 
needles of granAe, which commonly pierce their cnvt!b^^, to 
form the ridge of the high Alps, he there observed an 
tnous plateau, where the granite, which every where else^n* 

t ared uncovered, was enveloped under a mass o^^a^^nd 
icstone, disposed, along with thO granite,' in borizontSf st'rata. 
From this appearance the views of Sa regarding the fbr- 

lugidon of granite ih a fluid^ and tlfe suc^ssion df the 
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mhivc deposites, which precediiig observations bad long before 
estabbshed) Were now invincibly confirmed. 

Thus, every step that he advanced' among the mountains dis* 
cove^d td*him some new truth, and either enabled him better 
to Arrange the series of those he already possessed, or to fill up 
sonie void in it. It would be interesting to trace all the meta¬ 
morphoses which the system of his ideas had undergone; but 
time does not permit. I^et us content ourselves with drawing a 
brief sketch of the principal acquisitions to the theory of the 
earth, whicliVesult from a concludinglmalysis of his works. He 
destroyed the idea, which had been very prevalent until his 
time, of a central fire, a source of heat situated in the interior of 
the earth, llis experiments even prove that the water of the 
sea and of lakes is colder in proportion to the depth from which 
it is taken. He proved that granite was the oldest primitive rock, 
and that which serves as a basis to all the others; he shewed 


that it was disposed in strata, and formed by crystallization in 
a fluid, and that if its strata arc at the present day almost all 
vertical, this position is owing to a posterior revolution. He 
proved that the strata of the lateral mountains are always in¬ 
clined toward the central chain, namely, the granite chain; and 
that they present their precipice® to this chain, as if they had 
been broken upon it. He ascertained that the mountains are 
the more rugged, and their strata depart the more from tlieir 
horizontal line, in proportion to the antiquity of their foimatidn. 
He shewed, that, between the mountains of different orders, 
there are always heaps of fragments, rolled stones, and all the 
other indications of violent convulsions. Lastly, he pointed out 
the admirable contrivance, which supplies and renews among the ' 
snows of the higji mqm’Hiins, the reservoirs necessary for the 
])roduction of large rivers. 


Had he only bestowed a little more attention on petrifactidns, 
and their Dc^itions, it m'ght have been said, that we owed to 
bTinj^*^e foundations on which geology has hitherto been 
;’but, incessantly occupied with the great primitive ehninis, 


terrible catastrophes that must have taken place to have 
ididr enormous uiasses, it would appear that be had 
fmmed a somewhat err^eous idea of those lesser mountains oi' 
hills whose repose had^qt. been disturbed, and which certain 
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Posscsaed of materials so numerous and important, it must 
have re<)uir(‘d a powerful effort to resist the temptation of form¬ 
ing a system. Saussure, however, had this firmness of resolu¬ 
tion ; and we shall make it the last and the principal trait in his 
eulogy. His mind was of too elevated a character not to take 
a prospective grasp, in some measure, of the whole fidd of the 
science, and not to perceive to what extent it was imperfect, 
notwithstanding all the facts with which he had enriched it; 
and it was, therefore, by pointing out what still remained to he 
investigated that he terminated bis labours. So noble an example 
has not deterred his successors from drawing up, as formerly, 
the most romantic systems; but this is only an additional rea¬ 
son for paying our tribute to a mind so rare. 

Saussure still seemed young enough to collect a portion of 
the observations which were awanting to the science ; but a dis¬ 
ease, the germ of which had perhaps originated in the fatigues 
of his journeys, began, a little after his fiftieth year, to under¬ 
mine his constitution. It was increased by some embarrass¬ 
ments of fortune, occasioned by the French revolution. Three 
successive attacks of paralysis reduced hhn to ^eat weakness, 
and, on the 22d January 1799, after four years of sufferings, he 
died, aged only 59 years. 

Equally beloved and honoured as Bonnet by his fellow citi 
zens and by strangers, Saussure had the additional happiness of 
living again in a son, whom he saw distinguishing himself in 
science, and whose beautiful discoveries have merited for him a 
reputation not less honourable than that of his father; and in a 
daughter, whose rare virtues and superior mind have rendered 
her an ornament to her sex. 


d Description of some appearances of remarJea^ RairdKfws. 
By the Reverend William Scoaxsfiy, F. R. oS^nd< and. 
Edin. M. W. S', &c. Communicated by the AuthorSiii(With 
a Plate.)* 

of natural phenomena, of rare occi) 
always worthy of being recorded, both as being intere§(Ai(j»wrthe 

• Head t>efore the Wernerian Natural Hfstqj>.SQ)iety 10th February 1821. 
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observer of nature, and as tending to the development of those 
beautiful principles with which the Almighty has so universally 
endued the Vast range, and every atom of that vast range of the 
material creation. And they arc further intejesting, because, 
when understood, they generally resolve themselves into the ef¬ 
fects of some laws, principles, or combinations already Known, 
and fitford additional instances of their amazing variety of opera¬ 
tions, and of their universality of application In this ’lew, 
therefore, even modifications of the more i^'dinary plicnf nuiia, 
or extreme cases as to beauty, extent, or peciiliaiit^ of sinh, are 
not undeserving of attention, either to the iui.imIisI or the 
philosopher. 

Hence I am induced to ofl'cr to the W'u a non . ■< ty an ac- 
count of two appearances of rainlu»us—ilnmeh \ \ Imu menon of' 
such orcfinary occurrence, l)eca in one of Ji# , ascs, ilicrc was 
exhibited perhaps iho exticino IxiUil o* whufi (his brilliant 
arch is susceptible, end the olluv (iiso, ii\ \c was a niullipli- 
catxon of the seccnienfs vM i uJ in\ o^^hci example of a i.iinbow 
I ever bcfoie wuiusmxI. 

The fiist exumpk tijU I shall miniion, so neaily resembled a 
rcmaikable la bo\\ dc^cribcil in a late number of the Edin¬ 
burgh nulf)s<tplin\u hnunal (a rainbow that appeared atLeiigs- 
fcldt. on the iSth ol hst), ’ha* f fear tlie following descrip¬ 
tion Will s^'nu lobe Jiltli' J e than a rt petition of what is already 
before the public At all events, presuming on the interest 
which obstrxers of nature always feel in such appearances as 
aio at all of an extiaordinary character, I shall not withhold the 
notes which I made on the occasion. 


This magnificent phenomenon w'as seen at Bridlington Quay 
at 5 V. M. of the 12th of ^ugust 1826, during a brilliant sun- 
shine, and a bcavv^*5artial shower that passed across from north 
to south, to tbif^astivard of the town. Both the primary and 
secondary^ws were complete prehes,' descending to the ground 
on theOwt, and to the Surface of the sea Uu the right liand. 
JSJs^colours were of extraordinary brilliancy throughout. With- 
‘ in the arch of the primary Ixsw, were no Jess than three if not 

erary bows in close and regular order, but pro- 
gresshWty diminishing in intensity, so that the last was scarcely 
discernible. The primary bow was of course a series consisting 
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of the ordinitfy euccei^n of colours, reckoned froijfi the ouUtde» 
being red, or^e, yellow, ^J*een, blue, indigo, and viblet. Im* ’ 
mediately in contact with the interior violet, succeeded the super¬ 
numerary stripes of different colours, consisting, most obviously, 
of green and purple or violet, in regular succession. The other 
colours of the spectrum were not observed. The whofe pheno¬ 
menon conveyed the idea of a splendid canopy of equal vertical 
arches, which seen from beneath, seemed to diminish in distinct¬ 
ness from the effect of the receding distance. 

Another phenomenon of the same class, with a peculiarity 
which appeared to me to be of a very uncommon kind, may be 
of more importance to be described. 

This consisted of two beautiful segments of primary and se¬ 
condary rainbows, (called by the sailors “ weather-galls” when, 
as in this case, they consist only of the portions next the horiroo) 
with some supernumerary bows within the arch of the former; 
and likewise, which is the extraoidinary part, another spcjctrum 
rising almost vertically from the ba&e of each of the common 
arcs, at its apparent termination in the horizon of the sea, so as 
to form two figures nearly resembling the Greek » 

The segments a and 6, Fig 1 PI IV. represent the portions of 
the primary and secondary bows, and e the supernumerary bows, 
whilst c and d represent the two vertical spectra. Perhaps I 
err in defining them veriical spectra, because the apparent form 
was a portion of a circle, curved in the same direction (namely, 
towards the left) as the iridcs; but not having used any means 
to ascertain the exact form, I cannot speak with certainty, either 
as to the ourvatuic, oi to the duection in which it deviated, if 
it deviated at all, from the perpendicular. In other respects, 
there is no uncertainty, not even as^egards the apparent form, 
a sketch of the appearance being c.irefuii'_^»nade at the time. 

The colours of the primary vertical spectrum>G;^ were in the 
same order, and almost of similar brilliancy, as th^Vr^tbow with 
which It was coilnected ; and the colour of the 8econi?i%ry verti¬ 
cal spectrum (d), as well as its width and general appelTfaek^ig. 
also corresponded with the colours and piagnltude of its owi\ 
bow ^ 

This phenomenon was seen on the fJ(l of Scpteinb?1^^8«l, at 
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sea, near tlieBoitheis) eoast of Irelaody approaching the entrance 
of the North'fihanneh It occurred about half an hour before 
sunset. There was not a breath of wind at the time; and the 
sea was remarkably smooth and calm* The atmosphere tvas 
full of heavy rain clouds, except in the direction where the sun 
was, and these were discharging showers in various quarters. 

Since this description was originally written (the above ac¬ 
count being taken in substance from my journal kept at the 
time), a very simple explanation has occurred to me of this pbes- 
nomenon, v'hich, at the time of its appearance, seemed to par¬ 
take so much of the nature of a prodigy. 

The sea, on this occasion, it has been remarked, was quite 
smooth and calm ; its surface, indeed, was like a mirror; for our 
situation, being almost “ land-locked,” happened to shut out 
whatever swell thei'e might be in the main ocean, and likewise 
to afford time, during a day chiefly calm, for even the smaller 
waves, of the “ wind-Iippcr,” to subside. In consequence of 
these circumstances, the sea, at the close of the day, was with¬ 
out the slightest undulation. The sun, at the time when the 
rainbows appeared, was at a very low altitude. I assumed it 
in my notes at 3°; though being above half an hour before 
sun-set (6 p. m ), it must have been at least twice as great, pro¬ 
bably betwixt 7° and 8°. 

Under such circumstances, there would be a reflection of the 
sun, from the surface of the water, almost half as strong as the 
rays proceeding direct from the sun itself *; which power of 
rays was fully adequate to the production of a rainbow of near¬ 
ly one-half the intensity of the common bow; and the direc¬ 
tion of these rays being from a position, as much below the ho¬ 
rizon, as (he sun was at tl^ time above it, the arches of the di¬ 
rect and reflected would, of course, be difiercntly situated, 
as arising frcw^circlcs of equal diameter, whose centres were 
thrice the ajt^ude of the sun, or 15° apart. The reflected bow 
(as to^tb^'part above the horizon) would consei^ently be a seg- ’ 
Vic larger than a semicircle, and precisely as much larger as 

- - 1 . —.— ■ ' ■ - - . - .. . 

<iuaW y of rays reflected by watqr, according to Sir Ibaac Newton, wben 
ittddent^*Sla anglo 71*^ incline^ to the horizon, is about ibur-tentha of the whole ' 
quantity that reaches the surface. 




th04)ow.ff<4v ^^ifeei^r^rs ^tm lm tbapa a 9e«^nS&*i\Ctikki^ 

all thca^ at« fiKi»4 to bo roalised in the 

tion^^eBcWbed^ . < 

Moreover^ in proof that this wos the real or1;^n of the ver|^ 

' cal ^ctra, I may mention the exact cmscideocc of Uie ttvo 
bows on the line of the horizon—the similarity mid oitteit^ af the 
colours, and the peculiar position and eurvaturo-^widt tba ^htdo 
of which particulars a bow produced by a reflected suny wcadd,* 
under the circumstances, exactly correspond. 

This is clearly shewn by the figures and diagrams. Fig,i 
already referred to, is the appearance of the various 4rcs, 
drawn and registered at the time when they were seen. Fig. 3, 
IS the form and appearance, which, on the same scale of curva< 
ture, these m*cs, according lo theory, would assum^'—iiz, ^»^<tbe 
primary and secondary bows being drawn from a centre be<r 
low the horizon (equal to the supposed altitude of the 8un),^d 
c, <7, the bows of reflection from a centre 7 ] ’ above the horizon. 
The resemblance, it is evident, is as near as could be desired. 
Had the arcs been complete, the form would have been accord*' 
ing to the dotted lines. 

From hence we derive an explanation of the cause of the t/i* 
verted rainbow^ described by some authors; a phenomenon,^ 
however, of rare occurrence, and requiring, on this principle, a 
variety of accommodating circumstances for its production. In 
respect to this phenomenon, many philosophers have either 
doubted its reality, or have considered it as an optical decepUo^. 


* Tile centre of the common rainbow being in a straight line cot)tin|ted 
the £»un> through the eye of the observer, «is far as the base of the ^ris (when it ap* 
pears to terminate at the horizon), that centre will evidently be just as much 
low the horuon as the sun la above it. But theM>ow of reflection has itj 
just as far above thb honzon For the angled of and reflecti£tnf*tei^ * ^ 

equal, the image of the sail, that gives rays to the bow of refle -fioD* wl|J| hu ^ 
angles ^ust as much below honzon as the sun is above it, apd 
centfe of ita concentrk^bows will be exactly at the same altitude abo tti^ f 
*zfm as the sun is. Hence, whatever portion the bow of refle<^<»t ^ 

ctr^ in^ cohtoquenee bi its centre being abotre the horizon, the difedi 
lemilisf ft setntdfde^ by its centre being equally below |he horizon Y 

lyi jyh^chbrd of each arc at the horizon will be equal; and, there^pui^Q^/UfM 
'^togeth^, their feet or bases will correspondi hence, the ^ i 

bbws, 93 te^srds the portfim above the horizon, and terminated by ft, would*!^ 
of them couW be tamed downward; exactly con^lgi*? !|ie circle* ’ " Y ^ 
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Thus i)r Hutton, in his Philosophical and Mathematical Die^ 
tionary, ascribes the appearance to a cloud happening to inter¬ 
cept the rays, and preventing them from shining on the upper 
part of the arch; in which case only the lower part appearing, 
the bow, he supposed, might seem as if turned upside down ; 
“ which,” says he, “ has probably been the case in several pro¬ 
digies of this kind, related by authors .”—Artxch Rainbow. 

But the preceding facts and principles afford us, I conceive, a 
satisfactory solution of the phenomenon, in all cases where there 
is a smooth reflecting suiface of water, suitably situated at the 

A 

place of the inverted bow being seen ; and I am not aware that 
it has been seen under other circumstances. 

Suppose the sun’s altitude to be 42° (the outer semi-diameter 
of the primary bow nearly), and the circum‘.tanceb to be favour¬ 
able for the production of the bow by the sun’s rays reflected 
from a perfectly calm surface'of water, then arches, if not circles, 
resembling figure 3, might occur, provided the quantity of re¬ 
flected rays, at such an angle of incidence, were capable of pro¬ 
ducing the iris. Here c c, as in the other figures, represents the 
primary bow of reflection, having its centre 42 degrees above 
the horizon ; d d the secondary bow of reflection, which, how¬ 
ever, in this case, from the quantity ol’ rays absoibed by the 
water, might not be visible; and &, a segment of the common 
secondary rainbow, the primary one not appearing above the 
horizon, on account of the greatness of the sun's altitude *. 

The only doubt that I conceive likely to arise against this ex¬ 
planation of inverted rainbows appearing entirely above the ho¬ 
rizon, is the small number of rays which are reflected from a 
surface of water, at the required angle of incidence, compared to 

• The relative the hows of reflected and direct ra^s, is simply* 

illustrated by insp^^bing on pajicr the circles c and d complete, the same on 
Iwth bides of t]^ j paper from the same centre- Then cut away all the blank 
paper vnthou^Wie outer circ e d, and also the blank paper withm the inner cir¬ 
cle c,e 3 f^t a narrow slip, as a diameter// (definetl l>y dotted lines), and 
^paHtSate this cUameter as in the figure. If, then, the lower edge of the dia¬ 
gram be doubled up at the mark of 48*, a representation will be given of the 
rettaafiad^id direct bows,‘ sjmiJar to fig. 3, when the sun’s altitude is 43*. Or, 
If it-bedoiJSi od up at 7i% it will represent fig. 2, or any other appearance of 
the cot^lned phenomena, afeording to the altitude of the sun at the time, 
fiencie when the sun is Intthe horizon, the bows of direct and reflected rays 
will edVer one Mother anf cmiitlde. 
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the quantity absorbed. For, it would appear, according tp Sir 
Issac Newton’s experiments, that, at an angle of 42" of incU 
dence (48" from the perpendicular), only from one-thirtieth to 
one-fortieth part of the ligljt impinging is reflected from water. 
Is this proportion of light, then, sufficient fur the production of 
the iris P There is good reason to suppose, 1 conceive, that even 
this proportion is abundantly adequate to the production of the 
phenomenon, because the light of the full-moon is occasionally 
sufficient fur the purpose; yet that light, according to Dr Smith, 
is little more than a ninety-thousandth part of the light of tj^e 
sun, or, according to M. Buuquer, not above a three-hundred- 
thousandth part. In cither case we see, that the light reflected 
from the sea, when the sun has an altitude of 42% is some thou¬ 
sands of times greater than the quantity which is sufficient for 
the production of the lunar iris; cxmsequently we may infer 
that an inverted ins from the reflected lays of the sun, may oc¬ 
cur even when the hun has the greatest altitude to which it ever 
attains in any temperate or frigid climate 

This being the case, there seems to be reasonable ground for 
supposing, that thd reflection of the sun’s rays from a perfectly 
calm surface of water, may have a share also in the production 
of some of the vaiious phenomena of haloes, such as ar^^not 
otherwise explained,—a supposition which the resemblance that 
figures 2 and 3 bear to some of the prismatic circles, renders 
more than probable 


Tour to the South of Fiance and the Pyrenees, in 1825. By 
G.^. Walker Aunott, Ksq A.M. F.L.S. & R. S. E. &c. 
In a Letter to Professor Jameson. (Continued from the 
preceding Volume, p. 275.) 

I HAVE taken sotice of the Capouladoux Cyctmnen, because by 
spme it is considered as very different from the C. hcdcrce^ 
Hum, The Montpellier plant is certainly the same aa.jthat 
found in Corsica, and I believe not unfrcquently idonff^^h^iUBWes 
of the Mediterranean. It flowers in spring. In tllta iespect it 
agrees with that said to 'be found wild in Britain, but which I^s 
probably escaped from some garden k have never seen , the 
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latter, but by the description given by Sir James Smith, it ap¬ 
pears to diflbr in the leaf. The English plant has the leaves 
“ angular and finely toothed,” and agrees in that inspect with 
thp character given by llociner and Schultes. The Montpellier 
and Corsican species has the leaf much angled, but otherwise very 
entire. The nerves, however, at the angles, and here and there 
along the margin, project, and form each a small callous point. 
Whether or not this be considered a good distinctive character, 
(he C. neojiolHanurti of Tenore is certainly different from either : 
this last flowers in autumn, and the petals are much shorter, and 
more obtuse 

On the 14th April we went before breakfast to Mirval. Here 
there is a cavern, into which one is ol)liged to enter on all fours; 
hut it soon becomes very spacious In it tliere is said to be (for 
our time scarcc‘1y permitted us to enter, and we were unprovided 
witli torches) a great body of water; it is by many supposed to 
be the vsourct* of* a pretty large stream, wliich does not make its 
appearance for a considerable distance. Theligvnum cynocramhe^ 
Lavatera maritima^ Gouan, (a plant mnch confused with L. ol~ 
bla)^ AspUninm glandvlosum (the two luvSt remarkably scai’co), 
Linaria si7np1cx\ Lathyrtis setlfolhis^ Fumaria capreolata (a 


* On the I’ic St Loup, on some stones under the brushwood, we found 
tentUum^ whilst at Vaucluso we met with a moss which in some 
things so resembles this species, that I felt undecided whether or not to pro¬ 
nounce it distinct, unless I had compareti it with what I consider the true 
//. ienrlium. Its occurrence on the Pic de Loup enabled me, I think, to state 
/locidedly that the two arc very different. That found at Vaucluse has been 
also discovered by M. Requien in several other localities about Avignon, and 
Bridcl has given it the name of Hypnum loAepennatuni in Requien^s herba- 
riunu I suspect, notwithstanding, that it is a species formerly collated by 
Hrldel at Rome, and already named by him in his Species Muacorffi, P. ii. 
p. 111. Hyp^ mirvifi€tum. lie, however, describes the leaves as subserratc, 
wheieas in oiii plant they arc entire: he considers his as a variety of //. 
^iekhcri (betwixt which, aj dii, and //. confertum^ I Van find no good diffe¬ 
rence) f buttiurs differs, by the'seabrous seta, and entire\eaf. The character 
1 prop()ee is as follows: 

//. eurcrtss/Uffk-^aule vage rainobo, fbliis ovato-acumfnatis integerrimia e stii- 
alhwt fiiyp medium cvanesceiitc, theca globosa subcemuata po- 
dUsioqi^^utantc), operculo rustraio, seta grosse muriculata. ^ 

Perhttomjlum internum cillos inter ladnts habey habitu multum refert H. 
neRutiv at foliia latiorilws/^t seta valde diftert; refert etiam H, confer, 
tuitt, at ijiffert seta muijca^ breviori, ellfbliid integerrimis. 
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distinct and raucli more beautiful species than that of Brita:fh, 
whicii is the media of De Candolle, and perhaps only a yar- 
riety of F, qffidnalh), Cneomm triroccuntf gigantic specimens 
of Clypeola jmihlmpi^ &c. rewarded us for our morning’s drive. 
Wo gone with M. Bouchet in his carriage, and he saved us 
much time, as he had frequently herborizetl here himself, and 
know the localities. M. Bouchet’s herbarium is perhaps the 
best in the south of France, Among other rarities, it contains 
specimens of all the plants collected by Broussonct in the north 
of Africa and th(^ Canary Isles. 

On the 15th, we botanized towards Pont Juvenal, where we 
found a few rare native plants. Nearly all, however, that are 
found here, ought to be rectivtd rnm noUt. Fvcry year a great 
quantity of wool is brought fioni Africa’ it is landcN;! at Pont 
Juvenal (<’allc(l also Poit Ju\(Mi'd, for vessels come up this 
length to unload), and is spread out hc've to be bleachwi. Not 
a few seeds of xVfrican plints remain attached to the wool, and 
are thus sown, and the following year, when,the ground for 
the wcxjI is changed, tliey spring up. M. Delile, by searching 
diligently every fortnight or three weeks, has bc^n so fortunate' 
as to meet with se^ eral pl.ints n.aturali/ed no where else in Eu¬ 
rope, and some of them scarcely at all known to the botanist. 
We did not observe auj of them. These plants ought not to 
bo admitted into the French Flora, but ought to constitute a se¬ 
parate one, this sjjot being actually a wild garden. Notwith¬ 
standing, I fear that Stlpa micrajitha, Desf. Psoralea palas- 
tina *, and several others, are no where else found in France. 

Up to this period (the 15th), we had kept no account of what 
we (kied; but as by this time I had^ agreed to give up Swit- 
zerlancf, and go to the Pyrenees, where we intended to keep a 
catalogue of every plant we collected, we considered it better to 

-- * -— - -— — . 

• Mr Benthdtn iftid J afterwards discovered St. micrantha on the Spaniah, 
side of the Pyrenees, where it was certamlv wild, but exceedingly scarce, ^ 
TluM; Is, as fer as I know, the only locality in Europe where it is ahsyua dubto 
Indigenous. As to Psoralea pakssittut, it was not sufficiently advanced when I 
was at Pont Juvenal for me to judge of it in the live state; but^^’‘flf!ed ?pe. 
ilimen exhibits not one specific character that 1 c^n sec between it and p9. hi. 
luminosa, which is exceedingly common in the south of Prance. ^^Is it to tftc 
Amt, and not the w, tJiat we should trust for the ijistinction? 
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liabituatc ourselves to that labour. Hitherto we had dried pro- 
Iwbly not more than 1500 or 2000 specimens; but that may be 
reckoned a great number, when we consider the early season of 
the year. 

April .—“ In company with Delile and Dunal, we bbta- 
nized to-day for a few hours about Restinclieres: we now found 
several HeVianthema in flower. Poly gala morHitpcliaca was be¬ 
ginning to make its appearance, at least we only met with a 
very few specimens. Fuphorhia segetalis^ sylvatka^ characian, 
and several other species, have been in flower for some time, 
but they are so troublesome to dry, that we have looked for¬ 
ward to that task with little pleasure. At first they were not 
in fruit, and now other plants are in abundance : to-day, how¬ 
ever, we tlried a few of Euphorbia rubra and reiusa (my dis¬ 
tinguished friend M. Jloeper has, with great justice, re-united 
these to E. exigua) : Fedia auriculuta we also met with. M. 
Dunal, with a liberality of mind that distinguishes every true 
botanist, from the observations he made to-day, avowed that he 
now considers the Hclianthemum apenninum is not distinguish¬ 
able from H. hispidum • to these may perhaps be joined i/. cii- 
gatum. Helianthemum canuvi and piniccJlatum arc two sjx'cies 
very common here. I never heard of the latter bt'-fore my ar¬ 
rival al Montpellier; and I doubt extremely if I shall ever be 
able to distinguish it, unless assured that the specimens before 
me come fiom the midi de la France. How to separate it from 
tihe H.alpeiitre, or even irora II. adandhum^ requires a nicer 
eye for discrimination than I possess. The most serious cha¬ 
racters are, that in H. celandicum the flowers are said to be 
small, and the leaves nearly .smooth. This, however, is at best 
a contested species. I anl willing to consider it as an accidental 
variety; but I cannot believe that the small size of the flower 
is constant, or ought to form a reason for distinguishing it spe- 
clflc^ly even although such had ever been observed. In H. aU 
p^StrfTi tlie flowers arve large, the leaves various, smooth, carnose, 
or hirsute; while in H. penicellatum the leaves and the s^ftals 
are. jiujre pilose. These three, I conceive, may prudently be 
iiinited/i^ to them be added H. obovaium. The characters to 
separate these from IF. canum are more easily perceived: in the 
preceding, the leave.si though covered^ with hairs, ^ Pjeverth^ 



f 


and the Pyrenees^ in 18 S 5 - 24 d 

less green; while in H. canmi^ they are white anti hoar^. But 
what, then, becomes of the intermetliatc H, itulkum, which par¬ 
takes of both these characters * ? 

“ Of ffelianthepium fumama and procumhens we also laid 
up a few specimens to-d^y. Dunal is certainly right when he 
!^ds the remark, that perhaps H. erkoides is but a variety of 
H-Jiimaina .• it is no doubt a very distinct variety, but has no 
claims to be ranked as a species, nor does it appear to difier in 
the least degree from var, » of H-J^uinama: may not even var. y 
be joined to var. « ? Further, on what g<joil grounds is H. jpro^ 
cumbens to be separated ? Dunal rests xjix»n the property of 
the seeds -f- rctnaining attached to, or being discharged from tha^ 
opened capsule; but we have assuredly found both on the same 
plant, and as to habit there is little dift'erencc. 

“ Few wlio find Cisti and Ileliantkcma together in the wild 
state, would, I think, presume to unite the two genera; yet 
there does (‘xist a species \vhich tends to ally them most inti¬ 
mately. I allude to the old Chtn.t libanotis. Now, it is diffi¬ 
cult to say lo wliich genus this should b(* referred, by judging 
only of the habit. Nay, there seem t(» have been two distinct 
species confounded togetlier, but which Dunal has properly se¬ 
parated : the one has tlie capsule of a Cistusty the other of a 
Helianthemum; they differ in no otlior respect. Dunal Has 
caUed the one C. Clusii, the other ITclianihcmwm libanotis. In 
both, the styles are shorter than the stamina, and the calyx tri- 
sepalous. To H. libanotis. Dun. certainly belongs Cistus caly~ 
cinns, Linn. This synonym is adduced by Willdenow under 


• The HeUanthemtim canum^ Dun. I believe to be the C. canm of Lillku6us | 
but Sir J. Smith says that LinnieiisN plant is very different from his C. nutru 
/o/itw, whereas Dunal's If. cannm is so closely allied to it, that there id SjOWree- 
ly either a natural or artificial character by which it is to be separated. As 
to Dunal’s H. it certainly differs from the British €• maiir\f<^iuBy 

with which, however, De Candolle'^ plant (from Switzerland) entirely accords. 
There are thus three species: HeL canum of Dunal and Linn.; 

XKf* and Lluu.; and Dunal’s H. ^ • 


My friend M. Ouilleminhas recently discovered, that, in of the 

broad and narrowed HeOarUhemum, there exists two different ftrucitires of the 
mbryo. " ^ . 


jakuary-^maech 1827. 
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his C. er'icoidesy but with which plant the phrate of Linnaeus has 
no relation. This circumstance induced Dunal to doubt that 
Willdenow was correct; but it was not till after the publication 
of De Candoll(*’.s Prodromus, that lie discovered, by what he 
considers an authentic specimen in M. Bouchet’s herbarium, 
that it belongs to his first section Halim'mm. It has exactly, 
the habit and appearance of Heh Ubanotis^ and only differs by 
the peduncles being'equal in length to the bractese, while in 
jff. libanotis they are twice as long; but these characters seem, 
too variable to constitute of it more than a mere variety.” 

26ih April .—“ To-day, we made an excursion for a couple of 
hours not far from the house. Inter alia, we met with Orni~ 

thopm scorpioi(lc,i, Lothi/rus . (not agreeing well with tlie 

description of any in De Candolle’s Flore Fram^-aise or the Sup¬ 
plement), Vicia narhonensis, and some other rare specie.s. It is 
strange that ^Villdeiiow quotes England a.s a locality for Vicia 
narbonensia; I know not upon what authority. Smith and 
the other English botanists who write on the Floi-a of Great 
Britain, have prudeutly left it out, but take no notice of Will- 
denow’s assertion. I susjiect that many other species allowed 
in the Britisli Flora, ought to be dismissed with as little cere¬ 
mony. Thus, Etiphoi'bia iharacius has surely no title tq rank 
as indigenous; when found in France, it never gets beyond tlie 
region of the olive trees. We to-day gathered and examined 
a moss that Mr Bentham first observed a few weeks ago : it was 
not in a very perfect state, but I consider it a Didymodo7i 
{]). Benfhamii, nob.) at least it accords with that genus in its 
peristome. Its habit is precisely that of a var. of Tortida cir- 
rata (Trichostonmm barbnla, Schw. but a decided, Tortula), 
th.it I have received fi’om Itio Janeiro. On-the rocks around 
the source of the Lez are a few plants of Aftplen'ium glanduh- 
sum. ^ 

“ As some of our jdants have been very long,of drying, par¬ 
ticularly the germens of some Irides and Narcissi we gathered 
at the Pbnt du Gard, we resolved this evening to make some 
large paeki^s of the wliole we had at present in progress, and 
put them into the large oven used for baking the out-of-doors, 
servants’ bread.” , 

27/A April .—“ This' morning we took out our plants from- 
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the oven, and found all that had been so long of drj'ing, now 
properly prepared. By this means w'e got rid of at least 3000 
specimens. Indeed, w^e did not find more than 300 or 400 spe¬ 
cimens that required farther drying, and many of these hatl 
their moisture brought by the heat to the surface of the leaves, 
so that they may probably be dried by the usual process in the 
course of a day or two. The mode of the oven gives rise to 
tlie following observations:—1. That it must be considered a 
good method to dry plants, (particularly in moist or cold cli- 
mates), if proper precautions be used ; 2. I'liat for plants that 
have been long in drying, and which have little moisture re¬ 
maining, from three to six sheets of paper may be suffi¬ 
cient (according to the thickness of the plants) to place be¬ 
twixt each layer, and the plants need not be rcmoveil till quite 
dry, which may be in eight or ten hours : 3. Care must be 
taken that the oven be not too hf)t, otht'rwise the oiliness (if 
one may so call it) of the plant will be entirely extracted, and 
it will be found quite brittle, and of little use for after exami¬ 
nation : 4. If the jjlants be newly gathered, nine to twelve sheets 
must at least be put betwcoti eacli layer of plants; and more¬ 
over, if these abound in juice (as did our Vida iiarbonerms), 
they ought to be removed from the oven when the packet (about 
fifteen inches thick) is thoroughly heated to the centre, which 
may be in three or four hours : the wet paper is then to be re¬ 
moved, and the plants put in other which is dry; they ought 
theh to be again baked for eight or ten hours, and will then in 
all probability be found to be dry, unless they belong to the 
very succulent tribes, in which case it may be preferable to fi¬ 
nish the drying by the common mode: 5. All the plants put in*^ 
for the first tim^', if full of juice, should only be under a mode¬ 
rate pressure, but after the paper is changed, they arc to be pres¬ 
sed very considerably/: if tltey have very little moisture in them, 
as some of the small Lathyri, Polygala and Helianthema, they 
ought at once to be subjected to a great pressure. 

** We had put in the Vicia Narbonensis fresh, and under a 
great pressure, and we did not remove it from the oven to diangc 
the paper till this morning; the consequence was, that'the paper 
was saturated with moisture, and the specimens were sterved hi 
their own juice, and had got too much of the negro complexion. 

.a 2 
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Some that were towards the edge of the paper, and their mois¬ 
ture had eai^ily evaporated, had dried of a fine green colour: of 
one or two, the outer half was green and the inner black; but 
we had this to comfort us, that, when dried in the common way, 
this plant usually turns either black or yellow. The moisture 
was all brought to the exterior of the plant, so that we put them 
up in dry paper to absorb it. All the smalj species of plants 
that we had gathered yesterday were now completely dry; se* 
veral, indeed, were perhaps too much done, trop cmUcs^ and 
had become brittle, as the heat was rather too great fbr tbem,*^ 
On the 6th May wc set olF early towards the sea-shore, where 
we had a successful herborization. Among the 

may mention the Koeleria inacUenta, Sderochloa divaricata, 
and Ojihiurus incurvatus. 

JuncAoineJE,,, .Triglocliin Barrclicri. 

OkciitbeA,.,, Orchis laxiflora, O. coriophora. 

CHENOPODrACE^E,,..Chenopodium setigerum, Atriplex jiortulacoides and ro- 
sea> Salaola fruticosa, and Salicomia fruticosa. 

PLE>iBAOiNE<iE,,,.Statice olea^folia. 

Scrophulahikea;,.,.E uphrasia latifulia. 

OHonANCiiEA:,..,Orobanche caryophyllacea, and another species, O. cernua? 
perhaps new, growing 4n sand, with blue flowers. 

IluBiACF.T,...Crucianclla maritima, Galium luucronatum, and GaL murale : 
the fruit of this last ap2>ear 3 to differ from the other Galia, by being 
elongated, and not globose. 

CoMPOSiTAC,...Beilis annua, Anthemia maritima, Anacyllla tomentosa *(two 
varieties), Scor/oncra, perhaps new, which I have had from Africa un¬ 
der the name of Apargia vema. 

|I^TAM4nisciiiE;F,...Taniarix africana. 

TiEUiTMiNOSj£,...Trifbliiun mar^timum, bybridum, and resupinatuin, Medi- 
cogo maritima, littoralis, dcnticulato, apiculata, and maculata« 

CAUYOFUYELEiE,...SiIene conica, Arenaria rubra, (i marina. MM. De Can¬ 
dolle and Seringe are quite i*ight in retaining this plant aa a variety 
g{ A. rubra: the seeds, the root, and indeed its^hole appearance, ap¬ 
proach it to A. rubra, while it has little in common with A. media; this 
last has a long fusiform and almost ligneous root, so that I can scarcely 
credit those author^ who say it is annual. A. rubra /3,1 believe to be 

merely annual. 

« 

FHAKK£MiAC£^,...Frankcnia pulverulenta and intermedia. 

CBt]Cir£BjE,...Malconiia littoralis, Alysbum maritimum (which differs from 
the other Alyssa m the structure of its cotyledons), Sinapis mcana, and 
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Lepidium Iberis.—Lepidium latifolium was common here, but not yet in 

flower. 

* 

3PAPAVfiRACEjE,.,.Papaver rubiact, DC*«—Thid is merelj a starved variety of 
/*. Rhaasi growing in a hot sandy sor *. 

These are some of tho more interesting plants we found in 
this excursion. Many more we observed, but as they occurred 
abundantly nearer Montpellier, we did not gather them. One 
plant grows here, wliich I was very eager to collect, the JTut-^ 
chimia procumhenSf with which sometimes a diffuse variety of 
jy. petrcea is confounded. I was however disappointed: it had 
already flowered, shed its seeds, and nothing remained but the 
scorched stems and leaves. 

Before our departure for the Pyrenees, we made one more 
excursion to the Pic St Loup. The PcBonia peregrina was now, 
in fruit. Linum narhonensc, with its splendid blue blossom, 
was by no means rare; while behind the Pic, one place was 
quite covered with Limim glutinosum and salsakHdes^ DC. 
Geum atlantlcum is here, but very scarce. Erodium petraumy 
and Alyssnm spinosim, were plentiful on the rocky summits of 
the hill. We observed by the road-sides Helianthcmum nim- 
mulariafoliumy and Omhrychis cristagalli. 

The Botanical Garden of Montpellier, if not of very great ex¬ 
tent, is in excellent condition, and contains many curious plants. 
The red horse-che.sn ut, JEsculus rnhicunda (JEsc. carnca of some 
authors), forms one of the gi'eatest ornaments that can be con¬ 
ceived. The curious Gmkgo biloba,^ flowers here every spring 
in the open air: in the hot-housc, the Solandra grcmdtflmra 
covers a whole wall, and flowers in the utmost luxuriance. 
This garden was established by lienry the Fourth in 1597, 


* T had afterwards occasion to see this plant in De Candolle’s hethatium 
at Geneva. An inspectJbn of the original specimens confirms the above opi¬ 
nion. I may also obstrve, that I can see no good character to separate from each 
other the P. tnlobvMy P. turUnatum, and P. kmgaivm: when united, the first 
may be styled Var. la^olia glabra ; the second, var. la&fdia subpildia ; and the 
last, var. glabra falioruin hbis angustioribiis. Thesc.characters are merely rela¬ 
tive. When hairs occur on any of these, they are patent, which,’with other 
circumstances, induces me to believe that thes^ three may pgipove to be only 
varielieb of P. fifueas. 
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about twenty-five years })eforc that of Paris. Beileval was 
tlic first Professor of Botany; and, since his time, this esta¬ 
blishment may lx)ast of many other distinguished men who 
have taught there. Gouan, Broussonet, and De Candolle, 
are names not to be slightingly pa.ssed over. Perhaps the pre- 
'sent Professor M. Delile lias done more tlian any of his prede¬ 
cessors towards the advancement of the garden. M. Delile also 
doe.s much towards forming an herbarium, which it were desir¬ 
able should remaiiv at MontpellitT, as tlie private herbaria of 
Gouan and De Candolle are nmv, the one in Scotland, the other 
at Geneva. 

l^)on the wJiole, the state of botany in the south of' France 
is very much advanced, and many botanists of note have stu¬ 
died here. As a proof of their labours, one has only to turn up 
a botanical work, to see that many plants have got the specific 
name of monspeliacu s, from having been at first distinguished at 
Montpellier alone; and we believe that there is much yet to be 
done. At first, it is sufficient to give that name which we find 
in a Species Plantarum, to have a description that answers to the 
plant we are investigating : as, however, our herbaria enlarge, 
and our communications with naturalists at a distance increase, 
it may be supposed that we shall find that we have made many 
errors. 'I'hus, we see, that, in the present day, not a few species 
in the south of France h.ave been confounded with similar ones 
in the north of Europe. The Peplis porUda of Montpellier is 
different from that of Britain *. The Isoetes lacustris found 
here, and which I believe^Sir James Smith met with, is, if not 
a distinct species from the British one, a most remarkable va¬ 
riety : the leaves are i*emarkably long and subulate; the same 
law been found in the norfli of Africa; w'hilst the true Jnoetes 
lacustris, even in the north of Europe, is only found in cold al¬ 
pine lakes or beds of rivers. 'Fhe Mbntpellier one has been 
named Isoetes suhulata. In place of the Ai-utp maculatum, we 
here find the A. italicum, the temperature of whose spadix ex- 

» J have Bfeen it in M, -Gay’s herbariiyp uuaer the name of Pej^it austra^ 
if I recollect well, Salxman has brought it from Tangiers, under 

: this last is perhaps, however, a third species i but I 
h0id nott my specimens at hand. ^ 
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<eeds coosJderaUy -that of the land; fdl^the ThymU9 serpyUurh 
.’we find the Th. zyg'ts, Thesium Ihinjyhyllum from Mtmtpellier 
is probably different from that of Paris, ffippocrepis comosa is 
here, but ff. scorpioides, Req. is uiore common *. 

The difference between English and French gardens has been 
usually held foi’th as e> ti-eniely great, and always in favour of 
the former. Tliis I believe to be certainly true, as fer as re¬ 
gards ornamental gardening, in which the English taste is no 
doubt preferable; but looking to them in a botanical [)oint of 
view, the Frencli far surpass the average in llritaiii. I have 
now examined vai'ious cn tensive garden, in France, and I uni¬ 
formly find, that their gardeners understand more of botany 
than those in the same sitviation in England. In English and 
Scotcli gardens, there is scarcely t)ne person who can give the 
Imtanical name of a plant; or if they attempt it, it is ten to one 
a wrong oj)c, or some barbarous jargon that they have received 
from some correspondent; and indeed (the Botanical Gardens 
and principal nurseries exeepted), he wlio is at the head of the 
establi-^hment knows least of all, being genenilJy unable to give 
the name whether English or Dutch. I'he advantage to be de¬ 
rived from such gardens as have large collectionsof plants,! speak 
more of the unobtnisive tlian of the showy s})ecies, when a bota.- 
nist procures a specimen, is thus completely annulled, as a great 
inducement in getting plants from a garden, is the hope of their 
being w'cll determined, and of serving as a study and a type by 
which one is better able to recognise the species, if it should fall 
to hi.s lot to meet with it in another country. In the Frencli gar¬ 
dens, there is by no means so numerous an assemblage presented 
to the eye; but what we do fijid, are almost all well determined, 
either by some con.siderable herbarium, where authentic speci¬ 
mens may be examined, or by expensive works of plates., The 
proprietor is not contented witJi the vain-glory of spouting rea¬ 
dily some liundreds of botanical names, but does not rest, when 
he has received a new plant to his establishment, under what¬ 
ever name he has received it, until he has examined it attentive- 

• Hippocrepis mtikisiliqwsa does not grow in France, If.filiata having been 
miataken for it: this last, with //. unmtfffuosa, is extremely common at Mont¬ 
pellier 
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ly as a botanist. In H^ltain, a nurseryman is literally a florist' 
in France, he is a cvllivateur-botaniste. From the latter, one- 
receives a ^Kseimen with more pleasure, as, when put into the 
herbajrium, it is to represent the species. 

This precision of nomenclature is no doubt much facilitated 
by the plan adopted by the Jardin du Roi. In France, there 
are, in addition to the several botanical institutions in Paris, 
many smaller ones, also under the government, scattered through 
the country. I may instance those of Lyons, of Strasburg, of ■ 
Montpellier, of Toulouse, and of Perpignan. When any of 
these receive the root of a new or rare species from another 
country, or its seeds, the year following either seeds or roots 
arc transmitted to the Jardin du Hoi at Paris ; and also, when 
any new plant ariivcs there, it is as soon as possible dissemi¬ 
nated through the smaller establislimcnts in the provinces. The 
care and attention paid to the naming of plants at the Museum, 
prevents almost the possibility of an error, and thus in the go¬ 
vernment institutions in the country, the S 2 )ccics is found well 
determined. Specimens from such places are of great utility in 
determining with exactness similar species in the private nur¬ 
series, and, as I have already said, a botanist may look forward 
to study in any of them. One ought never to take a specimen 
from a British garden for their herbaria without examining it 
well. In France, one may take it as an authority by which to 
name others. 


I cannot conclude these remarks, without observing, that the 
probable cause of the whole is the small induccn^cnt there is in 
Britain for any young man to devote himself to botany as a 
profession. In France there are so many public establishments, 
that a young man, if talented, and active and efficient in his 
studies, may, in a few years, k)ok forward to a public apjDoint- 
ment. In England, on the Contrary, the government have 
scarcely, I think, half a dozen botanical establisljments in their 
pay. The consequence is, that in Paris alone there are more 
botanists of note than in the whole of Great Britain. Britain, 
it is true, possesses BroWn, the greatest botanist of our time; 
also. Smith, Hooker and Lindley, men eminently distinguished 
in the annals of botanical science; but when their days arc num- 
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bered, it niay be subject of regret that there ard none worthy to 
succeed them *. 

The face of vegetation has undergone considerable changes 
since I came to Montpellier. At one time, the garriques were 
yellow with Genista scorpiusy and the meadows white with Nar¬ 
cissi : now, the garriques are blue in some parts with AphyUan- 
thes monspeUqnsisy and silvery in others with Stipa tortilis: the 
CistuS edhidus makes some places appear red, while C. moaspe- 
licnsis makes otliers white. The principal genera here in spring 
are Fediay Helianthemumy Medica^y Trifolittmy lAnuviy and 
Euphorbia. In summer the Cisti, and in autumn the CentauricBy 
abound: of this last genus, I understand there are xipwards of 
thirty-five species in the neighbourhood. Of the genus Biseu- 
iclkiy so common in many parts of Italy, there are here very 
few species: the principal is B. awhiguiiy and B. saxatilis fi, 
DC "f*. LaihyruSy Astrugulusy Viciuy and other genera of Ix- 
guminoscBy are tolerably abundant. Of Poly^-ala, I do not re¬ 
collect of seeing any others than P. vulffaris (which bears no 
\ cry great resemblance to the British one of that name), and 
P. monspcliaca.- The latter, though I understand it to be rare 
about Montpellier, is common in .some parts of the property of 

• We arc rather disposed to believe that Mr Amott underrates the botani¬ 
cal accuracy of the gardens of this country ; and that, on the whole, a greater 
degree of precision as to nomenclature prevails in the princij)al gardens of 
Britain, than in similar e.slablishments on the Continent. We liope to tale 
up the subject in a future number ; in which the giirdeiis of England, France 
and Germany will be com])ared and contrasted.—Neither do we sec cause to 
despair of the future progress of scientilic botany in this country.—Epix. 

+ These two are only to be distinguished from each other by the asperities 
on the silicule. The most complete enumeratiod of the species of tliis beauti¬ 
ful genus is in Do Candolle’s Prodromus; but I doubt if all bo equally valid. 
The characters in the first and last sections that Dc Candolle has made of first 

I 

conscqucuce, is the presenccyir absence of asperities on the silicule; and were 
tins of less importance, a very curious combination of species would take place. 
I have endeavoured to arrange the following plavis analyi%ca>i bo as to present 
this to the view : 

Sect. I. CalycBb haA hri^ Usaccaiu 

SilicuL disco hevibus (in atylum coeuntibus), - • 

SilicuJL disco (in styhim non / caule hispido, * - /tiapida, 

punctis ele.-J coeuntibus, (caule villoso, - B. ctchorifoiia. 

vatis scabri^, (in stylum coeuntibus, . . . aurkulaia^ 
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Restinclieres; it must not always be concluded, that the spe-^ 
cific name Monspessulanus, Monspelicnsis, or MonspeliaaiSy in¬ 
dicates the proximity of the plant to Montpellier: it sometimes 
happens that th(' nearest locality is in the Cevennes mountains; 
one plant (Potcntilla monspellensU) is even a North American 
species, and is not, that I know of, at all naturalized in tliis 
neighbourhood. 

The climate of Montpellier scenis to have been much niisun- 
<lerstood: at present, liowever, I believe physicians are more 
aware of its insalubrity. It is surprising that any perstm who 
Avas not accustoinwl from infancy to the climate, and who had 


Sect. II. § 2. Calyces hast (eqvales^ species perennes. 


Silk, lapvibus, 


foliis tomentosis (subradicalibus), 

subradkalibus,-!^ "l 


fol. scabris 
V. la^vibus, 


SiliniL punotis 
eleviitis sca- 
bris, 


fob scabri- 
usculk. 


caulc folioso, 
r caulc folioso, 

subradicalibus. 


fob toinen- ( subradicalibus, 
tosis, ( caule folioso, 


L pinnatilidis, 

m V 

r jiinnatifidis, 
i subintegris. | 


B. mouUtncu 
B. Imvigata^ 

B* lucidii, 

B, majm% 

B. voronopifolm* 
B. amhigua, 

B* saxatilis fi, 

B. samtUis y. 
B* stenuphylla, 
B, satatilis a. 
B. angustlfolia, 
B, sempervirefis* 
B. to7uentosa» 


A simple inspection of this table wWl shew how closely allied several of 
these species are to each other, if we pay no regard to the siliculc. How far 
one ought to pay attention to it, is another question. At Montpellier and 
Avignon B. ambigna and B, saxatilis /3, are found promiscuously; and in Ma¬ 
jorca and Minorca, B. aurimdaia is so intermingled with B. erigerifiAia^ that 
every specimen gathered requires to be closely examined. 

In the second section, De Candolle has placed less reliance on the above- 
mentioned structure, and I therefore prefer arranging the clavisln aiiotlier way: 


Sect. II. § 1. Calyees hast aqualcs: species annua, 

1 M, „ Ifoliis'radicalibus lyratis, 
SilicuLniargmel discokrvibusj /Wtiore, 

liatis, scabro-hispidis, 

disco piloso-his- caule folioso, 
pidis, V foliis radicalibus lyratis, 
Siliculis 'mar- ‘ ^ foliis radicalibus, 

Ifevibus foliis subrndkedibus, 

t glabris, foliis radicalibus, 


B. maritima- 
B. ciliaia, 

B. depressa. 

B. mkrocarpa* 

B« eriocarpa* 

B. [grata. 

B. oolumna, 

B. apula. 

JB. leiocairpct. 

Bn ohovdteu 
B, raplhanifolion 

It 
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not a .strong constitution, could survive a single year at Mont¬ 
pellier. He lias to contend with a burning sun, which, even al¬ 
though lie keeps within doors, heats the air so, that he is throtrn 
into a violent perspiration, injurious ami weakening to the patient. 
Nor is the climate free from damp : there is seldom rain, it is 
true, perhaps not once a tiionth on an average ; but when the 
sea wind blows, which it not iinfreqiicntly does, it produces las¬ 
situde, weakness, difficulty of breathing, couglis and colds. It 
IS here called the marain ; in other parts it is ciilled garbin and 
lebMchr, and on the coast of Italy it is usually known by the names 
of Uhecno orgarbino. I have even no doubt of its identity with 
tlie pestilential sirocco: .so damp is the marain, that the very 
doors are observed to swell exceedingly during its continuance. 
Kven the fine weather makes one more liable to be injured by 
the bad : the heats of the day seem to open the }K)res of the 
body, and render an attack of the damps more injurious. Few 
could be induced, I believe, to remain at Home during the 
summer months. At Monlpcllier, the climale is not so bad; 
but surely it is not wdiat an invalid ought to be exposed to. 


Account of a Visit to the Glaciers of Justedal, and to the Mantle 
q/'Lodal*. By G. Bonn, of Bergen. 

T.. HE journey to the Mantle of Lodal, the highest mountain 
summit amidst the splendid and stupendous glaciers which lie 
between Justedal and Olden, may be commenced either from 
the end of Lysterfiord, or from the farm-house of Rddnci, near 
the Church of Goupe. Mr Bohr chose the first of these routes, 


It will easily be seen, that B. oborala and B. raphanifolui are not distinct 
species; that B. ciliata and B. depress^a ought not to be separated; that B. leio^ 
oarpet is scarcely to be c/istiuguished from B, apula^ &c. AVith regard to 
B, kiocarpa^ De (Jandotle says, “ fructu etiam nascente gjaberrimo nec pubc 
minuta scabro but through the author’s kindness, I have been able to as¬ 
certain, that, in his own specimen, the fruit is exactly as in B, apula, except that 
in the latter it is scabrous also on the viargin^ whilst*in B. kiocarpoy it is there 
perfectly smooth, • 

• A mountain iu the interior of Norway, so called, from its being always 
covered with snow. It lies above 150 English miles N£. of Bergen. 
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although in summer it is perhaps the most difficult of the two. 
Through the cultivated valley of Dahl, a side branch of /the 
cheerful and rich valley of Lyster, you come to Storhaugen, about 
seven English miles from Ly^terfjord, Five miles farther on, 
you reach a picturesque elevation, about 2513 feet above the 
level of the sea, from which you descend to a delightful resting- 
place, called Storkscl. Here Nidal, the first valley in Justedal, 
inclosed on each side by lofty snow-covered mountmns, has al¬ 
ready begun to display its enchanting scenery, combining what 
is most beautiful with what is most fearful. Through green 
fields covered with corn and grass, with the houses of the pea¬ 
sants scattered over them, you advance along its grey coloured 
stream, with its banks shaded with trees, but overhung by dark 
naked precipices, which threaten to fall on your head. About 
three miles on you reach the Church of Justedal, 621 feet above 
the level of the sea. Between the farm-houses of Kiervig and 
Kieppe, opjX)site to the parsonage-house, the traveller discovers 
five small water-falls from the rock of Kicrsdal, which, in their 
descent, unite into one, the velocity of which, Before it reach the 
river, is so great that it rises again in vapours. 

Opposite to the farm-house of Krege, the first large sky-blue 
coloured mass of ice begins to shine, called the Glacier of 
Berset, a branch of the huge mass which covers Lodal. Its 
lower margin is about 1440 feet above the level t)f the sea. 
There, where Kroudal, Krege Dal, and Mclvirs Dal meet one 
another, is a flue and picturesque situation, abounding in all 
the beauties peculiar to the lower alpine regions. Every thing 
that nature docs in these valleys is impressive. A little farther 
east and farther up, the road passes another majestic mass of 
ire, called the Glacier of Nigaard, which is at present larger, 
and in its former effects was more destructive than the Glacier 


of Berset. In addition to what Von Buch and Professor 
Smith have said, in thei. account of these^lacicrs, I shall quote 
an extract on this subject from the archives of N. Bergenhaus. 
“ At tlie farm of Berset, on the 21st of August 1742, attended 
the Sheriff, the Bailiff of the district, and six chosen inspectors. 


to estimate*the damage which the glacier had occasioned. Two 
old^ men declared, that, in their youth, the glacier had been 
high 'Up in a cleft of the mountain, but that during the last ten 
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years, it had de'scended alwut 600 feet upon the open plain, 
bearing before it all the earth and stones lying on the surface 
of the ground. (This mass of gravel, and sand and stone, is 
what the Swiss call Moraine). In breadth it extended about 
1680 feet, so that to the west, across the valley, from the movm- 
tain to the river, all was covered with ice. From the south, too, 
the ice had descended into the valley, so that the farm waS de¬ 
prived of the greatest part of its pasture-ground, though what 
remained was at present very green. There was a small quan¬ 
tity of corn in the car, but unripe, from the strong cold wind 
which now more than formerly descended from the glacier. 
The excessive reflection of the sun’s rays, too, from the ice, was 
found to be injurious to the meadow ground. Within a few 
years all the houses on the farm bad been tarried away, by two 
successive falling masses of snow, and wore set up again in new 
situations.” 

Other instances are to be Ibund of the encroachments of the 
glaciers, and of the mischief occasioned by them. An old wo¬ 
man, who died in the year 1810, according to the parish-book 
of Justedal, had been often in the old farm-house of Nigaard, 
whose inhabitants, according to her account, and that of several 
other jX'isons, did not leave it till the ice had pushed the house 
away. The peasant Claus Elvckragcn remembers seeing, about 
fifty years ago, the roof of a house buried in the moraine; so 
that there is g(X)d reason to believe, that a great part of the val¬ 
leys now covered by the glaciers has been formerly inhabited. 
At the same time, there is unquestionable evidence, that many 
of the glaciers in Just*cd.il are at present growing less, both in 
depth and length. The mighty accumulation of moraine, which 
this very glacier of Nigaard had formerly pushed before it,' is 
now about 17J26 feet below its margin, while the hare sides of 
the mountain shew be depth now more than WO feet less than 
it has once been. > The yearly amount of the diflerenoc, how¬ 
ever, and its periodical changes, it is ini}X>ssible, from the want 
of accurate Observations, to ascertain. The tradition, that they 
increase and diminish every seventh or every nineteenth year,^ is 
of equal authority with many other grajuitous hypotheses with 
to the-set^n and the weather. The crops at Elvekra* 
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gen this year were very good, while nothing but the morauie 
stood between the glacier and the rijje corn, ^ 

On Melvirsdal borders Stordal, over which the shealings of 
the inhabitants of J ustedal lie spread. (These are the moun¬ 
tain huts to which the natives of the valleys in Norway repair 
in summer, when the high pastures are accessible to their cattle.) 
These mountain downs and plains, beneficent nature has en- 
riehed with many luxuriant trees and plants. In the beginning 
of July, the snow had vanished from the pastures. A beauti- 
liful summer here follows a long winter: The length of the day, 

• the stillness of the night, the heat reflected fnan the sides of** 
the mountains, concur to awaken almost instantaneously the 
powers of nature. The Author of Nature saw it necessary, 
that, in regions where the summer is sadly contracted, plants 
should spring up, bloom, and ripen, in the shortest possible time. 
On the 11th of July the peasants had begun to draw up to 
their friendly shealings. First came a drove of cattle, then a 
horse with panniers, followed by a peasant, with his little child 
on his back ; then the mother and her household. All were jest¬ 
ing and singing, every thing was activity and gladness. Some¬ 
times, indeed, masses of snow threatened to tumble down upon 
them from the rocky summits, and fragments of the rocks them¬ 
selves which had fallen, contributed the more to awaken appre¬ 
hension ; but the sight of the cheerful valley banished every dis- 
agrcHjable impression, while the glacier seemed necessary as a 
contrast to the beauty of tlie scene. Step by step, the glacier of 
Bidra Steg (the Bear’s l*ath) presented itself to our view, like 
an immense theatre, between ice-covered mountains, the sides of 
which, like the scenes of a theatre, embellished with the most 
picturesque groupes, inclosed this majestic mass of ice. Several 
objects in front of it shew beyond doubt that this, like the 
other glaciers in Justedal, had' extended fj.rthcr down, and was 
of greatei- depth in former days. The river «f Justedal, which 
formerly went under this glacier, runs now between the ice and 
the moraine, which it had formerly carried down with it,atid which 
marks its ancient limits. At one place was a sort of road, laid 
with stones) over which the peasants, about eighty years ago, 
used to pass to their shealings. About this fime the glacier 
broke through with such force, that those who were going to 
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tliiiv isliealing^ could scarcely open themselves a way with axes, 
through the prodigious odVhots which had come from it during 
the foregoing day. Close beside this stone-road, under hang¬ 
ing rocks, and immediately before the glacier, were full grown 
birch, mountain-ash, and other trees, with tlie common subal- 
pine shrubs and plants. Tins glacier ascends to near the foot 
of Lodal’s Mantle, the inexhaustible snows of which feed this 
at»d all the other glaciers around. 

If, by the north-west side of the glacier, you press forward 
through several wild stretches of valley-ground, whose precipitous 
sides some terrible giant seems in his wrath to have overlaid with a 
multitude of loose masses of rock, which seem just about to 
crush the passing wanderer, you come at'last to the cheerful 
shealings of Fuaberg, about 1.280 feet above the level of the sea. 
Here the happy pastoral life, and the true alpine scenery, exhi¬ 
bit themselves in iheir finest and most peculiar characters. Be¬ 
tween four and five miles I’roiii the cots of Faaberg, Stordal be¬ 
gins to be narrower and narrower, till at once the whole scone 
is changed, and every thing becomes wild and frightful. Yel¬ 
low meadows and green mountain-downs now touch on largo 
desolate fields of sand and gra\el, and small stones, and mtisses 
of rock of the size of* a castle. These fields are cut through by 
many small streams of water, gurgling from both the bottom 
and the surface of the glacier above. The whole is incloscxi b}'^ 
naked columns of rock, and in the back ground the lower mar¬ 
gins of the two jH’oudest of the offspring of Lodal’s Mantio, the 
glaciers of Lodal and Trangedal, jircscnt themselves, at the 
height of 1597 feet above the level of the sea. They arc sepa¬ 
rated from one another by a small mountain, covered all over , 
with ice and snow. The nearest verges of the glaciers exhibited 
innumerable clefts of the most spletulid appearance, and of tt 
sky-blue colour. The^jmoraine shewed clearly that these gla¬ 
ciers, too, had formerly descendtxl about 1700 feet farther down; 
while the dark naked sides of the mountain, as if the surface 
had been shorn off, Viewed that they had been formerly about 
200 feet deeper. ‘ , 

Our walk over the Glacier of Lodal w^s not difficult; vom 
tfiight ride, or even drive over it, if there were a road to it for 
carriages. You can come down on the surface of the ice from- 
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a mountain-down lying on its south side, covered with trees ^iul 
plants. Summer and’winter lie here smiling by one another’s 
side. While one foot stands on the ice, the other rests on flowers 
and grass. Almost ail the snow was thawed on the surface of 
the Glacier of Lodal, so that every cleft inrnhe ice was distinctly 
to be seen. Towards the front of the glacier, these clefts were 
smaller, most of them not more than a foot across, and running 
parallel to the sides of the adjoining mountain. Higher up, the 
huge dead mass of ice shews that it has undergone strong inter¬ 
nal commotions and violent throes, and here gravitation has per¬ 
formed fearful pranks. The surface of the ice was uneven, and 
of less uni/orni cohesion. The clefts run cross to one another, 
and wore often from ten to twenty feet broatl, or more. Their 
de})th must bo considerable, perhaps down to the ground, over 
which the ice lies, but it would not be an easy matter to measure 
them. In the large ones you could mark distinctly the layers 
by which the ice had been annually increased. We could of¬ 
ten count twenty of these, separated from one another by a dark 
coloured stripe. Bui it is not without terror you pass over or 
look down into these fearful abysses, however beautiful their 
azure-coloured walls are. In their cold bottoms the lonely tra¬ 
veller has sometimes found his grave. A few years ago, a pea¬ 
sant crossing over IVom Ju.stedal to Nordfiord, fell into one of 
these large clefts, which was concealed by the snow. His only 
companion, a faithful dog, ran down to Justedal, barking and 
howling, as a signal for help. Nobody, however, comprehend¬ 
ed his meaning, till the person who had fallen d6wn was at last 
missed. Several jiersons then followed the dog up to the gla¬ 
cier, who stopped at the cleft, and gave such signs as put it be¬ 
yond all doubt that his master had sunk into it. They threw 
down a rope, and made loud cries, but in vain, the peasant had 
met his death in the immea^rablc guU". It was only by com¬ 
pulsion the dog would leave the cleft. „ 

At three o’clock in the morning, Reaumur’s thermometer 
was 2® above the freezing ptiint. Only small streams of water 
run on the surface of the glacier. This was not slippery, but 
rough, Idrge-grained^ porous, easily crushed, and full of many 
' small holes and cells, of the size of a nut, and, in short, was 
just hke ice composed of snow, soaked with' water. As the day 
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^vanced, the heat became greater than in any of the vlilleys 
b^ow» and very oppressive, from both the direct rays of the 
sun and those reflected from the surface of the ice, and from the 
sides of the mounttuns covered with ice and snow. At ten 
o’clock in the forenoon, the thermometer covered by its frame 
stood at 29® R. (73 J° Falir.), at the height of 5 feet above the 
surface of the ice, and about 3000 above the level of the sea. 
A little farther up it sunk to the freezing point, at the depth 
of 5 feet down, in one of the clefts of the icc: in so short a lime 
can you experience the temperature of every season. 

But in spite of the African heat wliich prevailed in the gla> 
cicr of Lodal, the labourers in the neighbouring Helds of MeU 
versdal required their winter clothing, which they generally 
wear in the warmest summer day, as the melting ice absorbs the 
heat, and often sends down upon them blasts of cold wind. 
Soon after the sun had begun to shine on the glacier and its 
neighbouring mountains, beat, Nature’s great instrument of dis¬ 
solution, began to shew its mighty power. The water from the 
melting ice flowed in more copious streams, and cut for itself 
deeper runs. Masses of ice sunk down into the elefta wiUl a 
noise like the loudest thunder, which rolled along the winding 
valleys in innumerable echoes. The surface of the ice burst 
with a violent crack, when the heat expanded the air inclosed in 
cavities of the glacier. Huge masses of ice and snow, loosened 
on the steep sides of the mountains, were crushed to pieces 
on the rocks below, tumbling down with prodigious and long 
reflected noise. Fourteen or fifteen such proud avalanches fell 
while the sun was in his power. The ice reduced to powder 
by the force of the fall, mounted like dust raised by a whirl¬ 
wind, while the heavier parts rushed >iown on the glacier Uka a 
mighty waterfall. Sometimes, also, vast fragments of rQcK,,fleU 
'upqn the glacier’s sid^s. Many small streams, too, like stripes 
of silver playing in life coloure of the rainbow, gusbe4 ffom the 
sides of the neighbouring mountains. 

A little above the mormne of the glacier, where the rqad 
bends round towards Nordfiord, Lodal’s Mantle begins to str^h 
out its white giant head. It takes this name from the valley 
over which it stands, and from its perenmal coveting of ice and 

JANUARV — MAECH 1827. & 
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snow. My active guide was as little acquainted with the roat^ 
to the top of it as I was. • Our ascent from the glacier began a/'t 
the foot of the mountain on the north-east, at the height of 4500 
feet above the sea. About 750 feet higher up, all water had 
disappeared, and the depth of the snow increased, although the 
heat in the sun was 29^° H- The lowest point, therefore, above 
which snow never melts here, may l>e considered as about 5250 
i'eet over the level of the sea. The steepness of the mountain 
made the ascent now pretty difficult: the rents in the ice, too, 
were deeper and broader than down on the glacier, and they 
were sometimes covered by snow. It became, therefore, dange¬ 
rous to pass over them. You have often but a slippery foot¬ 
step between you and death, and your first false .step is your 
last in the world. From caution against such danger, we walked 
with a rope about our waist, and, trusting to this, we courage¬ 
ously crossed on a bridge of snow ten feet over. The difficulty 
of climbing was increased, by the inconceivable, and almost in¬ 
tolerable, heat of the sun, which, added to the thinness of the 
air, produced an uncommon weakness, and a pulse nearly doub¬ 
led. We recovered our strength, how'cver, in as short a time as 
we lost it, and it w'as not long before the naked summit was 
reached. 

With some degree of alarm we climbed up its 150 feet high 
loose black head, that seemed to nmvc under us: the top of this 
w-e reached at half past eleven a. m , on the 13th July. From 
a mean of six observations, which corresponded with those of 
Engineer Major Wetlessen, in Bergen, Dean Ilert/bergen, in 
Hardanger, and Professor Esmark, in Christiania, and from 
calculations made according to the formula of La Place, the 
southern top of Lodafs Mantle is 6113 feet above the level of 
the sea- It divides itself into three elevations, the summits of 
which and the steepest side are naked. The rest of the moun¬ 
tain to the bottom is cohered with an everlefsting and unbroken 
mantle of ice and snow. By other observations, we found, that 
the eastern and higliest top was 6408 feet above the ^ea. Seve¬ 
ral circum-meridian observations of the sun gave the latitude 
61“ 57', though, from an accidental injury which happened to 
the sextant, this determination is less to be depended on. 

The surface of a small stone we found on the top of the moun- 
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' tain was, in different places, covered with two sorts of HcTien, 
L. geogi'aphlcus and another. A bear, whose gloomy disposition 
must have conducted it to these solitudes, had left its traces on 
the snow which Imd fallen within two days, and the laugh-re- 
sembling voice of a single ptarmigan was heard. With these 
exceptions, organic life and vegetation had disappeared, and 
eternal wdnler had taken up its abode all around.^ From the 
summit was seen an ocean of snow, of several thousand geogra- 
j)hic square miles extent, the waves of which seemed as if they 
had been instantaneously fixed, and over which single mountain- 
tops here and there raised tlieir wliite heads, which in the val¬ 
leys were hid in the clouds. Skatolstop * in Lyster, Tiinder- 
dalskirk towards l.omb, and Vangsen in Jiistedal, were the most 
remarkable. All was the stillness and desolation of death, which 
irresistibly filled the soul witli melancholy, mingled with a power¬ 
ful impression of the greatness of Nature. 

The author here mentions, that, on two places in the glacier, 
they saw a little red snow: after which, he takes a survey of 
the adjoining region in all directions, in which lie traces byname 
twenty-five distinct valleys, which, to a great extent, had been 
filled with layer upon layer of ice from this inimcn.se mountain- 
ire then proceeds:—(lur descent from I-odal’s Mantle, after they 
had got past the naked rock.s, was quick and easy, and, after 
having sojourned for nineteen hours in the regions of ice and 
snow', wc returned to Stordal with weakened eyes, and with 
swollen faces and lips. 

The river of Justedal lias its source from the glacier of Lodal, 
in the up[)er and north-west end of Lodal. After running tlie 
whole length of Justedal, it falls into a small arm of Lysterfiord, 
near the farm of Rddnci. Many small rivers from the other 
glaciers of Justedal, and the adjoining mountains, unite wnth it, 
the most of which ha^te fallen into it before it reaches Flvekrogen. 
It brings down wjtl/it great quantitie.s of sand and mica, which 
are found chiefly on its lianks near its source. Its waters have a 

greyish muddy appearance, by which rivers which come from 

_ _ . _ - . . . . ! ■ ■ ■■ ■ — 

• Thin is one of those remarkable mountains called the Harlots. 

Its height is ascertained to be 0975 feet above the sea* It ie south-east from 
l^ystorford, and is seen very far olll 
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glaciers may be always easily distinguished. From the diffe¬ 
rence in the quantity of water furnished to it at different seasons 
of the year by the rain, and the melting of the snows on the 
mountains and glaciers, the width of its bed and its rapidity are 
continually varying. Sometimes in the course of two days it 
has changed its bed; in its course it exhibits many beautiful 
cascades. Often it sweeps before it beautiful holms, covered with 
trees and shrubs, overwhelming at the same time the adjoining 
corn-fields. In 1814, a flood in the river carried off large pieces 
of the meadows on its banks, rising so high, that the sand was 
found on the top-leaves of the trees. At Elvekrog it rose from 
16 to 20 feet above its usual surface. As it descends from the 
icy regions in which it rises, its temperature becomes less fri¬ 
gid, till it reach Lyster, where the multitude of fruitful apple 
and cherry trees, the quantities of asparagus, &c. bespeak a 
warmer climate than could be there expected. 

On a warm dry day, July 10, of which the mean tempera¬ 
ture was lO?.? II., the minimum depth of Justedal river oppo¬ 
site to the chureh was 6§ feet in the morning; its maximum 
depth in the evening was about 8^. Such was the difference 
occasioned by the melting of the snow. The velocity of the 
current was at the rate of 8 feet in the second, when the river 
was at its minimum depth, and 9 when at its maximum. Taking 
the mean breadth of the river, and its slope from the sides to 
the middle, by simple calculation, we may form an approxima¬ 
tion to the quantity of ice and snow melted by the heat of such 
a day. By this calculation it will be found, that a quantity of 
about 31,132 cubic fathoms of water is thus added to the river 
every hour. Assuming, then, that the snow has fourteen times 
laps density than the water <^hich comes from it, with other pro¬ 
per allowances, the result will be, that the quantity of snow 
melted into this river during half a summer’s day, will amount 
to 5^230,176 cubic fatuoms, which I have nb doubt is less than 
the reality. 
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ObservaHons m Serpentine and Diallage Rocks. By BrA. 

Bove'. In a Letter to Professor Jameson. Communicated 

by the Author. 

^1?HE geological relations of serpentine are still but imperfectly 
known ; for it is not many years since we were assured of the 
existence of transition serpentines in the form of sliort beds, or 
large masses in the veins, or bed-like veins, of the greenstone 
(diabase) of the Pyrenees (St Pe, and Valley of Baretons); in the 
grey wacke of Girvan and Ballantrae in Scotland (Jameson), and 
of Bastberg in the Hartz; in the transition slates of the northern 
Fichtelgebirge, and of the Vosges; in the transition limestone 
of Willendorf in Austria; in the Carpatho-Appenine sandstone 
of Waidhofen in Lower Austria, of Monte Ferrato, near Prato, 
Impruneta,Crcboli, &(■. in Tuscany, and ofBorgbetta in Liguria. 
Vrins of serpentine have been detected by the geologists of Scot¬ 
land, in the old red sandstone of Forfarshire. 

Some of these masses present characters illustrative of an ig¬ 
neous and violent origin, and throw light on the true situation 
‘and formation of other serpentines, whose contact with neigh¬ 
bouring rocks either has been but imperfectly seen, or not seen 
at all. The serpentine of Willendorf is a fine example of the 
injection of this rock amongst older strata. It is situated about 
half a mile to the west of that village, and on the right hand 
side of the road leading to Granbach. The limestone hills are 
bordered by reddish precipices, in the midst of whidi, the geo- 
gnost sees with astonishment a thick columnar mass of serpentine 
rising through the limestone, to the height of 100 feet, atfd 
fairly terminating in the surrounding limestone rock. Thii 
mass is 60 feet broad below, 40 feet broad at top, has an undu¬ 
lating contour, and blackisli knotted surface, as if compe^sed of 
irregular sphericjil bodies. Small veins of asbestos and calca¬ 
reous spar are contained in it, but no distinct diallage rock. Jt 
is intimately united with the transition magnesian limestone 
which it intersects; and between the two rocks there is a breccia 
composed of a mixture of the limestoiic and serpentine. Fven 
the limestone itself is imftregnated with serpentine tpntter. All ’ 
the neighbouring rocks arc more or less vesicular, and deeply 



2(i6 


Dj* a. Bou^’b Offservatiorid on 


coloured with red oxide of iron, so that they present to the eye^ 
a very singular and sterile aspect. The marly or argillac’eous 
inclined strata at their base, are partly violet and reddish, and 
contain small veins of micaceous iron ores. In short, this locality 
of serpentine may be considered as illustrating the elevation of 
that rock from below, in the same manner as porphyry and the 
accompanying breccia intimate the violence of the action. 

The position of the serpentine of Tuscany has already been 
ably described by Brongniart, although not in a complete man> 
ner, as that distinguished observer has omitted to notice several 
accompanying interesting phenomena. For instance, in the 
Valley of (xarignola, the serpentine and diallago rock or eupho- 
tide, not only cover a part of the hmc&toncs and marls, which 
are converted into reddish jaspitleous rocks; but they rise 
through them,'and extend over tliem on all sides, so that they 
have the shape of a wedge-sliaped bed, or that of a mushroom. 
The breccia formed of limestone and diallagc rock, Avhich 
Brongniart places above the ja.spcr, does not occur every where ; 
but only in those places where diallagc rock tomes in contact 
with broken and bruised marls and marly limestone. Tlio 
limestone is then sometimes changed into a granular hiass. In 
Austria, about one hour’s walk fiom Waidhofen, on the nor¬ 
thern side of the Ip*-, there is a hill of serpentine apparently 
resting upon the samn marly sandstones and marls as occur in 
Tuscany; and not far from it, there are in those slates which 
contain fossil ferns, beds of bituminous and slate coal, which are 
regularly worked. The lowest part of this deposite probably 
belongs to the independent coal formation. 

If our acc[iiaintance with these more recent serpentines be in¬ 
creasing, geologists have not yet fixed the age of the serpentines 
placed amongst slaty crystalline or primitive rocks. In this class, 
are generally enumerated the following ipassesUie serpen¬ 
tines of Shetland (Jameson), and of the NorJ;h Cape (Bucb) ; 
the ,bed-like veins of Portsoy (Jameson), and of the Lizard 
Point In Cornwall; the great zone of serpentine of the depart¬ 
ments of Arveiron, Lot, Correze, and Upper Vienne; the hil¬ 
locks ofj serpentine and diallage rock in the talc slate of western 
LigOi'iai and of the base of the PiedmtUhtese Alps; of the Alps 
in the department of the High Alps (Braipi^cm, Villard, St 
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Vcran) ; of Mont Rosa and of the Grisons; the serpentinous 
i-ocks of the Tyrol; of the chain of the High Tauerngebirge in 
Salzburg; of the Pinzgau, of Stiria, Austria; of the Hosalin-> 
gebirge near Bernstein in Hungary ; of the Eastern and Wes¬ 
tern Bdhmerwaldgebirge; of the FichteJgebirge, of Saxony, 
Silesia ; and of the Carpathian Clniin and of WalJachia. 

The greater number of these serpentines are situated in tal> 
cose slates, or among the most recent primitive slates; some few 
arc associated with whitestonc or leptinite, as in Saxony, be¬ 
tween Waldenheim and Waldonberg; in Austria at Grabenhof, 
near Gansbach ; at Altcnburg on the Kamp; and at Namier 
in Moravia. Some otliers are in gneiss, or even in granite, as 
at Tbplitz in Saxony ; also in the Fichtelgebirge, Bbhmer- 
waldgebirge, the '^I'yrol, and Stiria. These serjientine depo- 
f-its are sometimes very considerable, forming occasionally 
groupes of mountains, as the Alont Itosa in Piedmont, in 
Liguria, and Huhgary. In other quarters, they appear only 
under the form of bi'd-like veins or short beds. Tliese last are 
.some feet or fatlioms in thickness, as at l,ettowitz in Moravia, 
Portsoy in Scotland, &c. ; or they are so thii-k as to form hills, 
or the summits of liills, during many miles, as in Liguria, near 
Genoa, Savona, in the Fiehtelgcbirge, and in the Shetland 
islands. 

Serpentine hills have a .sterile, dark, ami knotted surface, not 
vmlike that of hypersthene syenite; and their immediate junc¬ 
tion with the primitive slate is .seldom visible. On the other 
hand, the great beds of serpentine usually contain imbedded 
masses of slate and limestone; and these differ somewhat in 
structure from the neighbouring rocks of the same kinds. In 
this way, the bed-like veins of Porlsoy contain blackish greens 
talcose rocks, which are .slightly slaty, and stvm to have been 
fused in the serpentine mass; and this last rock is closely united 
with hornblende i-ocks. In western Liguria, great beds of ser¬ 
pentine inclose quartzose and talcose slates, which are mudf 
broken and contorted ; or they contain immense masses of Ume- 
steme, which are to be viewed ments or displaced masses^ 

because their stratification is not the ^ame as in die limestone 
next to the serpentine vein; and besides this, limestone id 
cracked, granular, foliated, and mognesian. 
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These elliptical serpentine masses are separated from the talo 
dates or mica states, by layers of a singular talcose or Inrecciated 
rock. , These brecciated rocks remind us of the breccia of 
basalt and talc-slate, which border some basaltic bed-lik^ veins 
of talc-slate, near Rccoaro, in the Vicentine; but these brec¬ 
cias are never so distinct as those which separate the eupho- 
tide and the jaspideous rocks near Borghetto in Liguria, which 
are described by M. Brongniart. 

The nature of serpentine rocks is not every where the same. 
There are three sets of these rocks, viz. Serpentine^ with di(d- 
lage and diallage rock ; Hornhlcndic serpentines, with diallage, 
chromate of iron, and dioritc or transition greemtone, (Py¬ 
renees) ,• and. Serpentine origiruitingfrom augite rocks, through 
a superahundxince of magnesia^ as those of Inch Columb, disco¬ 
vered by Jameson. Of these sets of rocks, the first mentioned 
are the most common, the last the least frequent. In the se¬ 
cond class may be placed those small nests of serpentine includ¬ 
ed in the granular limestones of some mica-slate districts, as 
that of Glen Tilt. No diallagc occurs in them, but the lime¬ 
stone contains hornblende and augite, and the imbedded masses 
of precious serpentine may have been produced by the vicinity 
of granitose or syenitic rocks, as at Canzacoli in the Tyrol, 
where a Jurassic dolomite limestone has been in this way changed 
into a granular limestone with serpentine veins. The diallctge 
serpentines are not every where associated with euphotide or 
diallage rock: thus it is not met with in the small veins ox small 
beds of serpentine, and even diallage is rare in those serpentines, 
as in Moravia, at Portsoy, in Transylvania, &c. In the lep- 
tinitc, or even in the granitic gneiss, the serpentine is without 
diallage; but there it frequently contains garnets, as at ZobliU, 
Grabenhof, Mezeborz, and JungeroSchiz in Moravia. On the 
other hand, when serpentine occurs in gpeal hills, it is mixed 
with euphotide or dia^lage rock, as in thd Plartz, Liguria, Ap- 
peim^, Carpathians, Silesia, and north of Europe- It'U fur. 
ther'wort^ of remark, that these great masses of seipenfine 
are not ev^y where accompanied with those dark diallage por- 
phynes, widi saussurite and diallage and variolites, which are met 
with in Piedmont, Brian 9 on, Western Liguria, the Hartz, South-^ 
.ern ^tland, and England. These variolites bring to rccoliecv 
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tion die ^cdiular form and stellular structure of the por{^}fries 
of Corsica and the Thuringerwald, of the pitchstones of Anan 
and Meissen, and of the pearlstone of Hungar 3 >. These 
resting rocks generally border the greater masses of serpentine^ 
as is seen near to Genoa; but they do not appear along the ser¬ 
pentine hillocks of the marly and arenaceous depositc of east¬ 
ern Liguria and Tuscany. 

Euphotidc sometimes appears in isolated hills beside the ser¬ 
pentine ; in other cases the rocks pass into each other, or they 
are so interwoven with each other that the one rock forms dikes 
or distinct veins in the other. The hills between Braco and Ma- 
torana, in Liguria, afford a fine example of this appearance. 
The whole may be explained on the principle of the slow cool¬ 
ing of the mass. 

Lastly, The numerous simple minerals met with in serpen¬ 
tine do not occur in it every where. Dlallagc and asbestus, de¬ 
rived from hornblende and augitc, are of these by far the most 
frequent. Garnets, augites, and hornblendes, are principally 
met with in' the small beds, as those of Portsoy, Heidenberg, 
Pichtelgebirge. Chromate of iron occurs in the great bodies of 
serpentine connected with the talcose formation, as in the island 
of Unst in Shetland, central France, Golsen near Leoben, and 
Kraubach in Stiria: the same is the case with the native copper 
of America, &c. and the workable nests of pyrites at Monte 
Ramazzo, near to Genoa. Magnesite aboqjads much in some 
localities, as Hrubschitz in Moravia, Gurhof in Austria, Bal- 
dissero, Castellamonte, &c.; when this is the case, the serpen¬ 
tine contains semi-opals and calcedony, as at Gersec in Mora¬ 
via, and chrysoprase, as at Kozemutz in Silesia, and Besenoro 
in Syrinia. These siliceous minerals are to the serpentine in 
the same secondary relation as the small similar veins m the 
granite, with kaolin and scapolite, at HafneczeU in Bavaria. *' 

* Are ^e to admit <hat there are five different formations of 
, serpaitine j. and, consequently, that it has been erupted at five 
different periods ? In this view we would have, first, a sei^t^ 
finp, posterior to the marls and sandstones, of the Appenih^ 
Carpi^ians; a second, posterior to the transition re^ sandstone; 
a third, posterior to the grey wacke; * a fourth,^ to the mica 

slate; and, a fifth, to the gneiss and Icptimte,"^ Biit’has ser- 

• « 
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pcntinc truly been formed at so many epochs, or must wo view 
it as we do poipliyry, without any reference to the surrounding 
rocks ? Shall we rather admit only one eruption of serpentine 
posterior to the transition red sandstone; or shall we give to 
it one more ancient and anterior to the newer greywacke, or 
even to the transition slate ? These are questions difficult to 
be answered. It would bo absurd to admit five eruptions of 
serpentine. We are of opinion, that the formation of serpen¬ 
tine is not so ancient as has been imagined, and will not in all 
probability be far from ♦^he truth, if we limit the appearance of 
serpentine to the great traniitiou era, from the termination of 
the tolco-schistose deposites, to tlie beginning of the independent 
coal formation. 

We may here add, that the true relations of potstonc to ser- 
{lentine have not hitherto been ascertained in a satisfactory man¬ 
ner. It is probable that pot&tone bears the same relation to 
serpentine that hiialstein, a particular calcareous amygdaloi- 
dal trap, does to transition trap. It is well known that these 
last-mentioned rocks, a!/, the schaalstein and transition trap in 
Westphalia and in Cumberland, form the transition from the 
slate or limestone to the trap, and even occur separately from 
this last rock, and are rarely bvccciated. Many geologists con¬ 
found it with true amygdaloid, which generally forms the upper 
and under parts of irap-vtins, and bed-like veins and masses. 
The schaalstoue saems to be transition rock altered by the ema¬ 
nation of the heat of the melted trap. If this view be correct, it 
could be employed, in the way of analogy, in the explanation 
of rocks associated with serpentine, and similarly situated, in 
interrupted small masses. 


Observations on the Natural History o/^the Alligator. In a 
Letter to Sir William Jaudink, Baroflet, and PriukaUx 
J ioHir Selbit, Esq. By John J- Addubon, Estj. Member of 
the WeWierian Natural History Society, &c. 

My IdsAii Sirs, 


Qi^e of the most remarkable objects connected with the Na- 
tmml History of the United States, that attracts the traveller’s 
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eye, as he he ascendis through the mouths of the mighty sis& 4 }kc 
river Mississippi, is tlie Alligator. There, along the muddy 
chores, and on the large floating logs, these animals are si^ 
either lying basking and asleep, stretched to their full length, or 
crossing to and fro the stream in search of food, with only the 
head out of water. It is here neither wild nor shy, neither is it 
the very dangerous animal re})resented by travellers. But, to 
give you details that probably may not be uninteresting to you, 
I shall take you to their more private haunts, and relate what 
I'have experienced and seen respecting them and their habits. 

In Louisiana, all our lagoons, bayous, creeks, ponds, lakes, 
and rivers, are well stocked with them,—-they are found wherc- 
evor there is a sufficient quantity of water to hide them, or to fur¬ 
nish them with food, and they continue tlius^ in great numbers, 
as high as the mouth of tlie Arkansas River, extending east U> 
North Carolina, and as fiu' west as I have penetrated. 0» 
the Red River, before it wa.s navigated by steam-vessels, they 
were so extremely abundant, that, to see hundreds at a si ght 
along the shores, or on the immense rafts of floating or strand¬ 
ed timber, wa'' quite a common oaurrence, tlie smaller on 
the backs of the larger, groaning and uttering their bellowing 
noise, like thousands of irritated bulls about to meet in fight, 
but all so careless of man, that unless shot at, or positively dis¬ 
turbed, they remained motionless, suffering boats or canoes to 
pass within a few yards of them, without noticing them in the 
least. The shores are yet trampled by (hem in sucli a manner, 
that their large tracks are seen as plentiful ns those of sheep in a 
fold. It was on that river particularly that thousands of die 
largest size were killed, when the mania of having either shoes,. 
boots, or saddle-seats, made of their hides, lasted. It had be. 
come an article of trade, and many of the s<iuatters and strolling 
Indians followed for 9 time no other business. The dkitiovery 
that the skins are gof sufficiently firm and close-grained, to pre¬ 
vent water or dampness long, put a slop to tlieir general destruc¬ 
tion, which had already become very apparent. The leather 
prepared from these skins was handsome and very pliant, qHhi- 
biting all the regular lozenges of the scales, and able to receive 
the higliest degree of jxilish and finishing. ^ 

The usual motion of the alligator, when on land, is slow and 
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slu^sh; it is a kind of laboured crawling, performed by moving 
alternately each leg, in the manner of a quadruped when walk¬ 
ing, scarce able to keep up their wdighty bodies from dragging 
on the earth, end leaving the track of their long tail on the mud, 
as if that of the keel of a small vessel. Thus they emerge from 
the water, and go about the shores and the woods, or the fields, 
in search of food, or of a diderent place of abode, or one of 
safety to deposit their eggs. If, at such times, when at all dis¬ 
tant from the water, an enemy is perceived by them, they droop 
and lie flat, with their nose on the ground, watching the intru- 
d^'s movements with their eyes, which are able to move con¬ 
siderably round, without affeedng the position of the head. 
Should a man then approach them, they do not attempt either 
to make away or attack, but merely raise their body from the 
ground for an instant, swelling themselves, and issuing a dull 
blowing sound, not unlike that of a blacksmith's bellows. Not 
the least danger need be apprehended; then you eitlier kill them 
with ease or leave them. But, to give you a better idea of the 
slowness of their movements and progress of travels on land, 
when arrived at a large size, say 13 to 15 feet, believe me when 
T tell you, that, having found one in the morning 50 yards from 
a lake going to another in sight, 1 have left him unmolested, 
hunted through the surrounding swamps all the day, and met 
the same alligator within 500 yards of the spot, when returning 
to my camp at dusk. On this account they usually travel du¬ 
ring the night, they being then less likely to be disturbed, and 
having a better chance to surprise a litter of pigs, or of land- 
tortoises, for prey. 

. The power of the alligator is in his great strength; an^^&e 
<^ief oceans of his attack or defence is his large tail, so w^ell 
trived by nature to supply his wants, or guard him from dait- 
ger, that it reaches, when curved into hal^a circle, his enormous 
taottlb. Woe be to him who goes within Ihg reach of this trew 
mendous thrashing instrument, for no matter bow strong or 
muscular; if human, he must suffer greatly^ if he escapes with 
life. The monster,, as he strikes with this, forces all objects 
within the towards his jaws, which, as the tail makes a mo- 
are open to their lull stretch, thrown a little sidewise, to 
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receive the? object, and, like batttt^ing.rams, to bruise it sfaoek-. 
ingly in n moment. 

The alligator, when after prey in the watef, or at its edge^ 
sw4nis so dowly towards it, as not to ruffle the water. It ap¬ 
proaches the object sidewise, body and head all concealed, till 
sure of his stroke; then, with a tremendous blow, as quick as 
thought, the object is secured, as I described before. 

When alligators are fishing, the flapping of their tails about 
the water may be heard at half a mile; but, to describe this hi 
a more graphic way, suffer nie to take you along with me, ttt 
cHie of my hunting excursiems, accompanied by friends and ne¬ 
groes. Iq the immediate neighbourhood of Bayou Sarah, o» 
the Mississippi, arc extensive shallow lakes and morasses, that 
are yearly overflowed by the dreadful floods of that river, and 
supplied with myriads of fishes of many kinds, amongst whicht 
trouts arc most abundant, white-perch, cat-fish, and alligator- 
gars, or devil-fish. Thither, in the early part of autumn, when 
the heat of a southern sun has exhaled much of the water, 
the squatter, the planter, the hunter, all go in search of sport. 
The lakes are then about 2 feet deep, having a fine sandy bottom ; 
frequently much grass grows in them, bearing crops of seeds, 
for which multitudes of water-fowls resort to those places. The 
edges of these lakes are deep swamps, muddy for seme distanee, 
overgrown with heavy large timber, principally cypress, hung 
with Spanish beard, and tangled with different vines, creeping 
plants and can^ so as to render them almost dark during the 
day, and very difficult to the hunter’s progress. Here arid 
there in the lakes arc small islands, with clusters of the same 
trdis, on which flocks of snake-b'nrds, wood-ducks, and dilferent 
speries of herons, build their nests. •Fishing-lines, guns, and 
rifles, some salt and some water, are all the hunters take. 
niegmes precede them,r—the woods are crossed,—the seampmV 
ing deer is seen,-vtAe racoon and the opo^uin cross 
yoiyi^the tflack, the grey, and the fox squirrel, heard JbatifH. 
iBig,‘>*-4i^ on a tree close at hand, is seen an old male pQlt^ 
suing intensely a younger one; he seizes it, they fight ^speral^ 
ly, but the older attains his "end, vincii, easiratqtta ^fumorennj 
(Now, my dear Sirs, if this a not mental power .^ustrated, 
what shall we call it) ? As you proceed farther on, the hunh- 
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htmk of the lesser ibis is heard from different parts, as tlfey rise 
from the ptiddlbs that supply them with cray-fishes. At last the 
opening the lalfc is seen ; it has How beeonic necessary to drag 
one’s-self along through tlie deep mud, making the best of the 
way, with the head bent, through the small brushy growth, 
caring about nought but the lock of your gun. The long nar¬ 
row Indian canoe kept to hunt those lakes, and taken into them 
during the fresh, is soon launched, and the party seated in the 
bottom is paddled or poled in search of water-game. There, at 
a sight, hundreds of alligators are seen dispersed over all the 
lake, their head, and all the upper part of the body, floating 
like a log, and, in many instances, so resembling one, that it re¬ 
quires to be accustomed to see them to know the distinction. '* 
Millions of the large wood-ibis are seen wading through the 
water, mudding it up, and striking deadly blows with their bills 
on the fish within. Hero are a hoard of blue herons,—the sand¬ 
hill-crane rises with his hoarse note,— the snake-birds are perch¬ 
ed hero and there on the dead timber of the trees,—the cormo¬ 
rants are fishing,—buzzards and carion-crows exhibit a mourn¬ 
ing train, patiently wailing for the water to dry and leave food 
for them,—and far in the horizon the eagle ov'crtakes a devoted 
wood-duck, singled from the clouded flc)cks that have been bred 
there. It is then that you see and hear the alligator at his work, 
—each lake has a spot deeper than the rest, rendered so by 
those animals who work at it, and always situate at the lower 
end of the lake near the connecting bayous, that, as drainers, 
pass through all those lakes, and discharge sometimes many 
miles below where the water bad made its entrance above, there¬ 
by ensuring to themselves water as long as any will remain. 
This is called by the hunters the Alligator's Hole. You see 
.them there lying close together. The fish that are already dying 
by thousands, through the insufferable hgat ajid stench of the 
water, and the wounds of toe different wingetj enemies constant¬ 
ly iitpur.suit of them, resort to the Alligator’s Hole to receive re¬ 
freshment,’ with a hope of finding security also, and folloW"doWn 
the little currents flowing through the connecting sluices: but, 
jno! for, asothe water recedes in the lake, they are here con- 
fiaed. The alligators' thrash them and devour them whenever 
they feel hungry, while the ibis destroys all that make towards 
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the shore. B)r looking fot a little on this spot, you plainly see 
the .tails of the alligators moving to nml fro, splashing, and now 
and then, when missing a fish, throwing it up in the air. The 
hunter, anxious to prove the value ol his rifle, marks one of the 
eyes of the largest alligator, and, as the hair-trigger is touched, 
the alligator dies. Should the ball strike one inch astray from 
the eye, the animal flounces, rolls over and over, beating ftl- 
riously with his tail all about him, frightening all his compa* 
nions, who sink immediately, whilst the fishes, like blades of 
burnished metal, leap in all directions out of the water, so terri¬ 
fied 'are they at this uproar *. Aiujther and another receives 
tlie .sliot in the eyes, and expires; ^ct those that do not feel the 
fatjxl bullet, pay no attention to the death of their companions 
till the hunter approaches very close, when tlieyhide themselves 
for a few moments, by sinking backward. 

So truly gentle are the alligators at this season, that I have 
waded through such lakes in company of my friend Augustin 
Bourgeat, Esq. to whom I owe much information, merely hold¬ 
ing a stick in one hand to drive them ofl’, had they attempted to 
attack me. When first I saw this way of travelling through 
the lakes, waist-<lccp, sometimes with hundreds of these animals 
about me, I acknowledge to you that I felt great uneasiness, 
and thought it fool-hardiness to do so ; but my friend, who is a 
most experienced hunter in that country, removed my fears by 
leading the wa\, and, after a few*days, I thought nothing of it. 
If you go towai’ds the head of the alligator, there is no danger, 
and you may safely strike it with a club, four feet long, until 
you drive it away, merely watching the operations of the point 
of tlie tail, that, at each blow you give, thrashes to the right and 
left most furiously. # 

The drivers of cattle from the .(Vppelousas, and those of mUlcS 
from Mexico, on reaching a lagoon or creek, send several of 
their party into the avatcr, armed merely each with a club, for 
the purpose of driving away the alligators from the cattle; aud 
you may then see men, mules, and those monsters, ail swimmir^ 

, ■ I i I » I I . p . . II ,1 I, ■ .. >1^ 
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■ ThisBO alarms the remaining alligators, that, regularly, Jn the course 
of the following night, every one, l^rge and small, removes to anjOther hole, 
going to ii by water, mA jitobably for ft week not one will be seenjherc. 



276 Mr Audubon's Observations on the 


together, the men striking the alligators, that would otherwise 
attack the cattle, of which they are very fond, and those latter 
hurrying towards the opposite shore% to escape those powerful 
enemies. They will swim swiftly afler a dog, or a deer, or a horse, 
before attempting the destruction of man, of which I have al¬ 
ways remarked they were afraid, if the man feared not them. 

Although I have told you how easily an alligator may be 
killed with a single rifle ball, if well aimed, that is to say, if it 
strike either in the eye or very immediately above it, yet they 
are quite as difficult if not shot properly; and, to give you an 
idea of this, I shall mention two striking facts. 

My good friend, Kichard Harlan, M. D. of Philadelphia, 
having intimated a wish to have the heart of. one of those ani¬ 
mals to study its comparative anatomy, I one afternoon went 
out about half a mile from the plantation, and seeing an alliga¬ 
tor that I thought I could put whole into a hogshead of spirits, 
I shot it immediately on the skull bone. It tumbled over from 
the log on which it had been basking into the water, and, with 
the assistance of two negroes, I had it out in a few minutes, 
apparently dead. A strong rope was fastened round its neck, 
and, in this condition, I had it dragged home across logs, thrown 
over fences, and handled without the least fear. Some young 
ladies there, anxious to see the inside of its mouth, requested 
that the mouth should be propped open with a stick put in verti¬ 
cally ; this was attempted, buf at this instant the first stunning 
effect of the wound was over, and the animal thrashed and snap¬ 
ped its jaws furiously, although it did not advance a foot. The 
rope being still around the neck, I had it thrown over a strong 
branch of a tree in the yard, and hauled the poor creature up, 
swinging free from all about it, and left it twisting itself, and 
scratching with its fore-feet to disengage the rope. It remained 


in this condition until the next morning, when finding it still 
alive, though very weak the hogshead of spirits was put upder 
it, and the alligator fairly lowered into it with a surge. It twijst- 
ed atKAit a little, but the'cooper secured the cask, and'it jivas 
shi|^d to Philadelphia, where it arrived in course. , 
L'Again, company with Augustin Bourgeat, Esq. 

K met an extraordinary lar^ alligator, in the wc^s whilst 
liuhHng and, for the sake of destruction ^ I' may say, we alight- 
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ed fmm our horses and approached it with full intention to kill 
it. ■ The alligator was put between us, each of us provided witfi 
a long stick to irritate it, afid, by linking it turn its head partly 
on one side, afibrd us the means of shooting it immediately bc< 
hind the fore-leg and through the heart. Wc botlt discharged 
five heavy loads of duck-shot into its body, and almost all into 
the same hole, without any other effect than that of exciting re¬ 
gular strokes of the tail, and snapping of the jaws, at each dis¬ 
charge, and the flow of a great quantity of bhxid nut of the 
Wound, and mouth and nostrils of the animal t, but it was still 
full of life and vigour, and to have touched it with the hand 
would have been madness; but as we were anxious to measure 
it, and to knock 'off stjme of its larger teeth,* to make powtier 
chargers, it was shot with a single ball just over the eye, when it 
bounded a few inches off the ground, and was dead when it 
reached it again. Its length was seventeen feet; it was apparent¬ 
ly centuries old ; many of its teeth measured three inches. The 
shots taken were without a few feet only of ‘the circle that we 
knew the tail could form, and our shots went at masse. 

As the lakes become dry, and even the deeper connecting 
bayous empty thcm.selvcs into the rivers, the alligators congre¬ 
gate into the deepest hole in vast nunibers, and, to this day, in 
such places, arc shot for the sake of their oil, now used for 
grea.sing the machinery of steam-engines and cotton-mills, 
though formerly, when indigo was made in J..ouisiana, the oil 
was used to assjiage the overflowing of the boiling juice, by 
throwing a Lullcful into the kettle whenever this was obpUt to 
take place. The alligators are caught frequently in nete by 
fishermen: they then come withdut struggling to the shore, apd 
are killed by blows on the head given with axes. 

When autumn has heightened the colouring of the fpUage of 
our woods, and the air feels more rorified during the nights and 
earlier jiart of the day,-the alligatoi's leave the lakes to seek for 
winter quarters, by burrowing under the roots of trees, or coijpr*. 
ing themselves .simply with earth along their edges. They be-t 
come then very languid aqd inactive, and, at this period, to sit 
or ride on one, would not be more diflicuU t^an for*a child tp 
mount his wooden rocking-horse. The Negroes wIkj now kUJ,. 
them, put all danger aside by separating, at one blow with an axe, 
JANUARY-^MAKCH 1827. t. T 
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the tail from the body. They are afterwards cut up in large 
pieces, and boiled whole in a good quantity of water, from the 
surface of which the fat is collected with large ladles. One 
single man kills oftentimes a dozen or more of large alligators 
in the evening, prepares his lire in the woexis, where he has 
erected a camp for the purpose, and by morning has the oil 
rendered. 

I liave frequently been very much amused when fishing in a 
bayou, where alligators were numerous, by throwing a blown 
bladder on the water towards the nearest to me. The alligator 
makes for it at once, flaps it towards its mouth, or attempts seiz¬ 
ing it at once, but all in vain. The light bladder slides off; in 
a few minutes many alligators are trying to seize this, and their 
evolutions are quite interesting. They then put one in mind of 
a crowd of boys running after a football. A black bottle is 
sometimes thrown also, lightly corked; but the alligator seizes 
this easily, and you hear the glass give Avay under its teeth as if 
ground in a coarse mill. They are easily caught by Negroes, 
who most expertly throw a rope over their heads when swim¬ 
ming close to shore, and haul them out instantly. 

But, iny dear sirs, you most not conclude that alligators are 
always thus easily conquered : there is a season when they are 
drcadfull}^ dangerous; it is during spring, during the love sea¬ 
son, The waters have again submerged the low countries; 
fish are difficult of access ; the greater portion of the game has 
left for the northern latitudes; the quadrupeds have retired to 
the high lands ; and the heat of passion, joined to the difficulty 
of procuring food, render these animals now ferocious and very 
considerably more active. The males have dreadful fights to¬ 
gether, both in the water and on the laud. Their strength and 
weight adding much to their present courage, exhibit them like 
colossuses wrestling. At tbis.time no mam swims or wades among 
them y they are usually Irft alone at this searon. 

Al^ljt the first days of June the female prepares a nest; a 
placed chosen forty or fifty yards from the water, in thick 
bramble or cane, and she, gathers leaves, sticks, and rubbish of 
all kinds, to form a bed to deposite her eggs; she carries the 
materials in her mouth, a hog does straw. As soon as a pro¬ 
per nest is finished, she lays about ten eggs, then covers them 
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with more rubbish and mud, and gt)es ort depositing in different 
layers until fifty, or sixt^ or more eggs are laid. The whcde is 
then covered up, matted and tangled with long grasses, in such 
a man.*ior that it is very difficult to break it up* These eggs 
are the size of that of a gtx>se, more elongated, and, instead of 
being contained in a shell, arc in a bladder, or thin transparent 
parchment-like substance, yielding to the pressure of the fingerc, 
yet resuming its shape at once, like the eggs of snakes and tor¬ 
toises. They are not eaten even by hogs. The female now 
keeps watch near the spot, and is very wary and ferocious, go¬ 
ing to the water from time to time only for food. Her nest is 
easily discoveretl, as she always goes and returns the same way, 
and forms quite a path by the dragging of her heavy body. 
The heat of the nest, from its forming a mass of putrescent ma¬ 
nure, cause the Imtching of the eggs, not that of the sun, as is 
usually believed. - 

Some European writers say, that at this juncture the vul¬ 
tures feed on the eggs, and thereby put a stop to the increase 
of those animals. In the United States, I assure you, it is not 
so, nor can it be so, were tlie vultures ever so anxiously inclin¬ 
ed ; for, as I have told you before, the nc st is so hard, and mat¬ 
ted, and plastered together, that a man neeils his superior 
strength, with a strong sharp stick, to demolish it. 

The little alligators, as .soon as hatched (and they all break 
shell within a few hours from the first to last), force tJiemselvcs 
through, and issue forth aU beautiful, lively, and as brisk os 
lizards. The female leads them to the lake, but more frequently 
into small detached bayous for seeurity's sake; for now the rakles, 
if they can get at them, devour them by hundreds, and the 
wood ibis and the sand-hill cranes also feast on them. 

I believe that the growth of alligators takes place very slow¬ 
ly, and that an alligg.tor of twelve feet long, for instance, will 
mast probably be f#ty or more years old, jVly reasons for be». 

, lieving this to be fact is founded on many experiments, but I 
shall relate tU you one made by my friend Bpurgeat. That gen¬ 
tleman, anxious to send some young alligators as a present to an 
acquaintance in New York, had a ba^ of young opes, quite 
small, brought to his house. They were put out on the floor, 
to shew the ladies how beautiful they were when young. One 

T ^ * t 
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accidentally made its way out into a servant’s room, and lodged 
itself snug from notice into an old shoe. The alligator was riot 
missed, but, upwards of twelve months after this, it was disco¬ 
vered about die house, full of life, and, apparently,^s«ircely 
grown bigger; one of his brothers, that had been kept in a tub 
and fed plentifully, had grown only a few inches during the 
same jxrriod. 

Few animals emit a stronger odour than the alligator; and, 
when it has arrived at great size, you may easily discover one in 
the woods in passing fifty or sixty yards from it. This smell 
is highly musky, and so strong, that, when near, it becomes in¬ 
sufferable ; but this I never experienced when the animal is in 
the water, although I have, whilst fishing, been so very close to 
them, as to throw the cork of my fishing line on their heads, to, 
tease them. In those that I have killed, and, I assure you, I 
have killed a great many, if opened, to see the contents of the 
stomach, or take fresh fish out of them, I regularly have found 
round masses of a hard substance, resembling petrified wood. 
These masses appeared to be useful to the animal in the process 
of digestion, like those found in the craws of some species of 
birds. I have broken some of them with a hammer, and found 
them brittle, and as hard as stones, which they resemble out¬ 
wardly also very much. And, as neither our lakes nor rivers, 
in the portion of the country I have hunted them in, afford even 
a pebble as large as a common egg, I have not been able to con¬ 
ceive how they are procured by the animals, if positively stones, 
or by what power wood can become stone in their stomachs. 


Observations and Experiments on the Different Kinds ^ Coal. 
By M. Karstkn. 

« 

celebrated Chief of Jlinesin Prussia, IS^arstek, some time 

* i*- .. 

ago published, in his “ Archiver Bergbau und Huttermeseit^ a 
valuable series of observations and experiments on the different 
kinds of coal tuet with in the mineral kingdom. This import¬ 
ant treatise has been rtprinted in a separate form, and sent to 
US. On reading it carefully, we feel convinced that a condensed 
view of its most important facts and inferences will l)e read'with 
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interest by chemists^ mineralo^ts, geologists, and, ^ particular^ 
ly, by all those who are concerned with coal minhs. shall 
arrange our view of this work under the following heads: ^ 

1. Preliminary Researches and (general Considerations regard¬ 
ing Co^,' and other combustibles. 

2. Chenucal Examination of Mineral Coal in general. 

3. Application of the foregoing principles to the Cual-mines of 

England, France and Germany. *' ^ 

4. Observations on the Theory of the Formation of Coal. 

1. Preliminary Researches and General Considerations regof^d- 

ing Coed and other Comlmstihles. 

Some naturalists have asserted, that coal constitutes a true 
rock formation, or original deposite, and therefore not deriving 
its ori^n from vegetables or any other organic matter. A more 
accurate knowledge of the nature of organic combinations, an 
advantage which we owe to the progress of chemical sciences, 
does not permit us any longer to consider coal as a combination 
of carbon with bitumen. 

The transition of vegetable wood to the mineral which is called 
Bituminous Woody or more properly Fossil Wood, is so manifest, 
that, in many coses, one might think he could determine with 
certainty the species of wood which gave rise to the existence of 
the mineral; but the more complete the alteration of the vege¬ 
table fibres has become, the less striking do the passages of ^e 
one substance into the other appear, and the more difficult to 
recognise. The fossil wood of Iceland, known under the ^t^Ehnc 
of Surturbrandy has scarcely any resemblance to wood, at least 
in qj^inet specimens. This substance appears to be a fibrous 
brown coal or lignite *; afid frequently brown coal is'tC|^il|^,. 
guishable from true pr black coal only, becaiise it is Idrttfi&nded 
by brown coal 1^ completely altered. By the denomif^on 
pitch-coa^ or Jet y is sorn'etimes designated a true 6o£ll, ^mentties 
brown cpal; “ a'n^ the columnar coed' (stangenliohle) of^ftifont* 
Mmssner, in Hesse, is introduced into all the systems dl^^lhiinc- 
ralogy as a true or black coal, although it is nothing ^Wfhan a f 

brqwn coal altered by the action of ba^t. Brown has hok’^ 
a .— l; -_'' _...i.-i—c- ,1_ 

* Vide JamCBUQ’s of Mineralogy, anit Mnnuel of Mineralogy, 
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whtfie yet been found'in a natural depo&it of true or blacfi: coal, 
any more than true or black coal has been found in a deposite 
of brown coal. 

The transition of black coal to glance coal or anthracite, is not 
less insensible than tliat of brown coal to black coal. /^Fruc 
glance coal, as well as graphite, is a formation of rare occur¬ 
rence ; and, it would be dlflFlcult to point out any instances of 
their being associated with black coal. Vet this could never be 
a reason for rejecting, as improbable, the idea that glance coal 
ami graphite may have arisen from the alteration of vegetable 
fibres, if there be nothing in the intimate nature of these bodies 
contrary to such an idea. 

In unaltered vegetable fibres, the cpiantity of carbon is less, 
while the proportion of oxygen and hydrogen is greater, than 
in vegetable fibres that have undergone alteration. It is from 
a necessary consequence t)f this fact that the former, when put 
in contact with other bodies in a heated furnace, are so differently 
aft'ected by them from the latter. The greater the alteration the 
fibre's have experienced, the more appai'cnt docs the diflerence 
become; in other terms, this difference keeps pace with the in¬ 
crease of the relation which the quantity of carbon has to the 
quantity of the other constituent jiarts. In glance coal and 
graphite, this relation appears to have obtained its maximum ; 
and these two substances, or at least the latter, are I'egarded as 
a carbon entirely deprived of oxygen and hydrogen. 

According to tlie ideas generally admitted, graphite is a car¬ 
bon, and its difference of chemical character from carbon is ex¬ 
plained by considering it as a chemical combination of ninety-five 
parts of carbon with five parts of iron, whence result TOO parts 
of graphite or percarbiiret of iron. As to the difference be¬ 
tween glance coal and pure carbon, this is less obvious. It ap¬ 
pears, in reality, that it is a difficult.problem in chemistry, to 
explain the lUffcrcnce wh'ch exists between ^i^ond, graphite, 
glance coal, and pure charcoal. 

Peat^MTOwn coal, and black coal, submitted to distillation in. 
the dry way, almost alivays afford more or less distinct traces of 
axetnonia. 'Such a result is not obtained from the distillation of 
vinhltered vegetable fibre. * Thus, azote appears to present itself 
ns a new constituent part of altered vegetable fibre- However, > 
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the proportion of azote is so small, in all the varieties of *t>POwh 
c(4al and black coal that have been submitted to examinatk>t) by 
Mr E^arsten, that this substance does not appear to be aa essen¬ 
tial constituent part of them 

SevLjal brown coals and black coals yield an acid liquor by 
distillation; but most kin* Is of black coal furnish none. Peat, in the 
dry distillation, furnishes so great a quantity of acid watpr^ that it 
is difficult to recognise clearly in that substance the amraoniacal 
basis which occurs in it, and this even on saturating the aeid 
with potash. 

Mr Karsten has caref ully investigated and described the very 
diflerent eflects which are produced, whether on wood, and, in 
general, on unalteicd vegetable fibre, or on altered vegetable fi¬ 
bres, on peat, brown coal, and black coal, by the different che¬ 
mical re-agen(% such as water, alcohol, sulphuric ether, caustic^ 
ammonia, h}drosulphuret ol‘ ammonia, nitrie acid, and concen¬ 
trated sulphuric acid. In his work we even find detailed ac¬ 
counts of the processes followed m these investigations We 
shall confine ourselves, however, to the principal results. 'Uhose 
which are obtained ou making the acids act upon vegetable fi¬ 
bres, whether altered or rc'ccnt, are perfectly in accordance with i' 
the manner in which acids comport themselves, and the circum¬ 
stances of the body upon which they act Nitric acid, which is 
easily decomposed, and, from this very circumstance, capable of 
oxidising, produce's more pi’omptly, and in a higher degree, the 
oxidation of vegetable fibres. I'liis acid changes them into a 
substance analogous to tannin, or even into an acid, while aul- 
phunc acid can only operate a conversion of the fibres into gum, 
and finally into sugar. Unaltered fibre undergoes its metamor-; 
phoses more quickly and more completely, beAiusc the greate^** 
proportion of the quantity of oxygen and hydrogen to thqqtiuli;i- 
tily of carbon facilitaj^es the action of acids. 

In proportion ^tlie quantity of carbon increases, the chemi¬ 
cal effect of acids becomes more and more feeble, and perfeetily 
pure charcoal appears no longer susceptible of alteration,»#mn 
adds, excepting iif a single case, which happens when this sub¬ 
stance occurs, as it does in wood-charcoal, in a loose state of 

menbani^ aggregation. ‘-k ' 

, Glance coal, graphite and diamond resist the action of aclda; 
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and this perhaps s(dely on account of their great density. Dia¬ 
mond, which is the densest kind of eharcoal known, only burns 
at a very high temperature, and by means of pure oxygen. 
Glance coal and graphite are incomparably more easy to be de- 
strewed; and the charcoal whidi is obtained on distilliilg black 
coal, brown coal, and unaltered vegetable fibres in the dry way, 

' bums the more readily the looser the state of aggregation it 
assumes during the process of carbonization, or the less the 
quantity of carbon the body contains which has been employed 
for producing the cbarcoal. A coal that is carbonised in a 
furnace, or still better in a close vessel, affords a charcoal much 
more compact and more difficult to be burnt, than tliat which 
comes from the same coal carbonised in the open air. 

Elevation of temperature causes a decomposition of the com¬ 
bustible, and the formation of new combinations. This process 
has reeeivefl the name of carbonization, because in this opera¬ 
tion the residuum consists of pure charcoal. If hydrogen, oxy¬ 
gen and carbon, on being subjected to different degrees of tem¬ 
perature, alstJ obey different laws of combination, the quantity 
of pure charcoal which remains after the carbonization, must 
depend, not only upon the state of the body which is to be car- 
Iwniseel, but also upon the different degrees of temperature 
which have been employe*! during this operation. This is actually 
what takes places. Several resins and fats, which contain much 
more carbon than vegetable fibres, leave no trace of charcoal in 
their spontaneous decomposition at a high temperature; and in 
the same vegc'table fibre, the quantity of charcoal residuum de¬ 
pends entirely uj)on the degree of heat employed during the car¬ 
bonization. ' 

It is not the quantity of vhc carbonaceous residuum alone that 
must vary according to the different degrees of the temperature 
em^doyed. The same cause must render piore variable still the* 
quantity and conditioi of. the other comk^ations which are< 
formfitd during distillation in the dry way, that is to say, duiing 
carbomzatiott. This is the case pr^isely, l)ccauso the quantity^. 
of the charcoal residuum is but a consequence of the nature and 
epndition of«the gaseous combinations and fiiiids, or vapours^ 
y^itih are formed during the operation. This difference in the 
manner in which organic combinations are affected \mder tfe 
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different degetsos of a high temperature, is of some im{:(prtaiice, 
even in an economical point of view. From the same oil may 
be obtained for lighting, eitlier a larger quantity of gas of bad 
quality, or a smaller quantity of incomparably better gas, ac' 
c(M'ding,as the carbonization is effected by means of a weaker or 
stronger heat. < 

If the pi’incipal object of the operation were to obtain char-, 
coal, it would be necessary to employ at first as low a heat as 
possible, and not to make it rise till near the end, in order' to 
lose only the smallest possible quantity of charcoal m the gase-^ 
ous combinations and fluids which arc formed. This also shews 
that the products of dry distillation, with reference to the same 
organic body, must present differences as well of quantity as of 
kind, according as the temperatures employed have been diffe¬ 
rent. This is a circumstance which, in a great number of cases,' 
vvould require to be more taken into consideration than it has* 
hitherto been. 

It is known tliat the products of the distillation of unaltered 
and perfectly dry vegetable fibres in the air, arc an empyreuma-. 
tic acid, water^il, a very small quantity of alcoholic substance, 
and a gaseous mixture, consisting of cai bonic acid gas, carbonic 
oxide gas, carbureltcd hydrogen gas, and olefiant gas. The 
mutual relation of all these combinations, and the quantity of 
carbonaceous residuum, de'jjend upon the temperature. 

If shavings of wood be exposed for a long time to a tempera¬ 
ture which does not rise above 120° of Reaumur, a period an* 
rives when there is no longer observed any change of weight 
In this operation, wootl dried at the temperature of the mr, but 
not at the temperature of boiling water, loses from 66 to 69 per 
cent of its weight. Dried at the latter temperature, the wood 
would lose at the most from .56 to 59. Thus the residuum#' 
which perfectly reseiqbles common wood-charcoal, only that'it 
presents a somewh^ duller aspect, weighs from 41 to 44 per, 
cqnt of the real quantity of wood which has been employed, aj)-^ 
Iqwance beibg made for moisture. This carbonaceous substmiee. 
is vthat M. de Rumford has named the frame-work, or skeleton, 
of plants. That philosopher considered it as a pare, charcoal, 
winch he imagined to exist in equal quantity in all plants. But^ 
M. Karsten concludes, from his own researches, that the 
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tended skeleton of plants is only an imperfectly decomposed ve¬ 
getable iibrc, and dial it is not at all u pure charcoal. 

In reality, says M. Karsten, vegetable fibres, after the dis¬ 
union of their elements, preserve the external form of undecoro- 
posed fibres, and they experience no other change in t?feir form 
than a diminutiyn of size ; but it is a consequence of the fact 
■which has been mentioned ; it is because the disuniotlof the ele¬ 
ments of these vegetable fibres, at a temperature of abont 120'' 
of Reaumur, cannot be carried beyond a loss of weight which 
varies from 66 to 69 jiev cent. There results from thio, that, 
if the temperature be raisetl above that point, then a new loss of 
weight commences, which, in its turn, remains constant for the 
new degree, until, at length, at the temperature of incandes. 
cence, the disunion of the elements of these fibres is contpletely 
effected ; and after this no diminution of weight takes place. 

The products of this slow decomposition arc very different 
fioni those which are obtained by a decomjiosition effected by a 
rapidly increasetl lieat. Wood of hornbeam (Carpinus hetv^ 
which, under a rapid carbonization, yields the ordinary 
products of distilled wood, and furnishes 13.3 ner cent, of char¬ 
coal, developes, under a slow elevation of tne temperature, 
much more water, cariiurctted hydrogen gas, and carlninic acid 
gas. It then furnishes 26 1 per cent, of charcoal, that is to say, 
nearly twice as much as in the case of a rapid carbonization. 
The decomposition of unaltered vegetable fibre.s commences, 
therefore, at a pretty low temperature ; and the reason of this 
is, that, in wood-fibres, the quantity of oxygen and hydrogen, 
as is known by the analyses of MM. Gay Lussac and The- 
nard, occurs pretty nearly iii the relation necessary for the for¬ 
mation of water. 

The charcoal obtained from vegetable fibre by means of dry 
distillation, or by carbonization, appears tp vary but little in oiir 
common w'oods. In a synoptical table, thc^uthor presents the 
results of experiments upon twenty-one kinds of unaltered ve¬ 
getable fibres, such as oak, beech, hornbeam, birch, pine,, litoe, 
straw, fern, reed, amj a piece of birch-wood which had served 
> a prop in. a mine for an hundred years, but was still in good 
liescrvation. In all tliese trials, the matter was employed in 
le state* of shavings, which had been perfectly dried in the open 
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air, at a temperature of from 12“ to 1 K' of Reaumur The esmie 
species of’ irt^itcr was, on the one hand, submitted to a \ery4fa^ 
pid carbonization, for which, from the commencement of the 
diolillation, an incandescent heat was eropJoyexl; and, on the 
other h^Y4, to a temperature which was made to rise very slow¬ 
ly to this ptiint. The coiitents in ashes were carefully deter¬ 
mined, by means of the incineration of charcoal under the muf¬ 
fle of an assay furnace. The weight of the ashes is doductod 
from that of the charcoal in the following tabic. 


Wood 

SUBMIXII.D lO C AR13UM/\1 1U^• 

QUANTini S 0B7A1XED FROM 
100 I'Anis ot WOOD. 

r — - —, 

/it/ ujpul attbo^ 

liff &hiv cafbo^ I 

♦ 

i hart oal 

Ashes. 

1 hiTCoal 

Allies. 

yoiint** oak, - - - 

16 a') 

0 15 

2.). 45 

0.15 

Old ouk, - - 

15.C0 

0 11 

25.00 

oai 

You ng beet h, / V/yw s ' y/f atu o 

1 hoO 

o-.'ijo 

25.50 

0.375 

Old beech, . ^ - 

ia.7^) 

0 4 

25.75 

0.4 

Young hornbeam, hetulits^ 

12 00 

o.a2 

2f.90 

0,32 

01(1 lioinlKdin, 

i.kao 

0 05 

20.10 

0.35 

Young alder, ... 

14 10 

o.af) 

25.30 

0.35 

Old alder, - - - 

14 00 

0.40 

25.25 

0.40 

Young bhch, , - . 

12 80 

0 25 

24.80 

0.25 

01(1 birth, 

1100 

0 30 

24.40 

0.30 

Young pine, Pinus ptcea^ 

11 10 

0.15 

25.10 

0.16 

Old pmc, . - . 

1 a 00 

0.15 

24.85 

0.15 

Young I'Jonvcgun pine, Finns abus^ 
Old Norwegian pine. 

UkOO 

0.225 

27.50 

0.225 

15.10 

0.25 

24.50 

0.25 

Young Scotch fir, Pimt^ sf/keHris^ 

15.40 

0 12 

25*95 

0il2 

Old fir, - - - - 

Lime, . . - - 

la.bo 

0.15 

25.80 

0.15 

12 00m0.40 

la.io^o.ao 

24.20 

0.40 

Rye straw, 

2U0 

0.30 

Fern, 

14.25 

2.75 

25.20 

2.75 

Reed, - - 

Old birch - 

12.95 

12.15 

1.70 

24,75 

25.10 

1.70 


It is sufficient to cast a glance upon this table to observe a 
general result, which is as follows:—Whatever difference the 
vegetable fibres of gi’^inese, ferns, and different species of wcxkI, 
present to the eye, these matters all afford nearly equal quanta 
tief^^of charcoal by dry distillation. The differences whjicit y 
are observed here and there, may arise from the impossibility of* 


• Inst^ of Old Birch, say Birch-wood, ^hich, foi upwards of JOO 
years, )iad been used as a support iu a mine, and nas still in good presetla- 
tioa. ' ' ^ , 
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constantly keeping the sand-bath at the same degree of tempera¬ 
ture. It was in the rapid carbonization that the results diflbred 
most from each other, because, in this case, it is still more difB- 
cult to regulate the temperature. The quantity of charcoal ob¬ 
tained by means of the rapid carbonization varies, fon^O parts 
of the matter employed, between 11.90 (the produce of old oak), 
and 16 39 (that of young oak) ; but, in the slow carbonization, 
the quantity of charcoal obtained is nearly double, or at the least 
one-half more. It varies from 24.20 (the produce of lime-wood), 
to 27.60 (the produce of young Norwegian spruce). In both 
modes of carbonization, the quantity of ashes remains the sanic: 
it varies, in general, from 2.75 (the produce of fern) to 0.11 
(the produce of old oak wood) ; but, in most cases, it is below 
0.4. 

Like unaltered vegetable fibre, fossil wood, on being carbo¬ 
nised, retains its external form completely, and only undergoes a 
diminution of size. This preservation of the external form after 
carbonization, that is to say, after a complete decomposition, is 
a {dienomenon without exantple in inorganic nature, and one ex¬ 
clusively peculiar to unaltered vegetable fibre, fossil wood, brown 
coal, and some sorts of black coal. Other kinds of coal. In the 
process of dccom))ositLon by an ardent heat, lose mure or less 
their form; and, by the diflcrcncc which they thus exhibit, they 
already aiford an indication bcfoichand of what their composition 
must be. 

It may be without rashness asserted, that fossil wood and lig¬ 
nite, or brown coal, ie still at the present day, so to speak, in 
a train of devclopemcpt. This is proved by the frequent oc¬ 
currence, in brown coal mines, of pieces of comVustiblc, which 
present an evident transition from fossil wood to brown coal,*- 
one extremity of the specimen being fossil wood, the other brojvn 
coal. With regard to bkek coal, there js not equal reason i^r 
supposing that the foi nation of that comli^stiblc is still going 

^r that a (diange of relation in its elements sti|l coptipugij to 
(bo effected, jUltbougb this is npt improbable. ^ 

From the frcqueqt variations which fossil wood presejat^^in its 
^passages- int$ brown coal or lignite, it might already be pxpect- 

ipot, to afford, as thc residuum of its. cmrbQnization, a constant 
qdHttity of charcoal, 03 was seen to bq tbp case qrith. regal’d to 
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unattered'Vegetable fibre. Accerditig as fossil wood approaobes 
ino/e or le« to the nature of brov/h coal, it furnishes a greater 
or less quantity of charcoal; in the carbonization of foss»l 
wood, ^ well as in that of brown coal, the qtliibtttl.y and kind of 
the prodfiStets formed depend upon the degree of the temperature, 
although, in the species which come nearest to brown coal, the 
limits are already niuch more restricted. In general, fiwsil 
wood, submitted to distillation in the dry way, affords the same 
quantities of gas as the fibre of unaltered wood ; but it yields 
less water, and ftill less of that oil, of a peculiar and disagreeable 
smell, by which all the brown coals are instantly recognised. 
The empyi-eumatic acid is then only formed in very small quan¬ 
tity; but, on the other hand, the formation of alcohol is.much 
more considerable than in the case of unaltered vegetable fibre. 
Those lignites or brown coah, \^iich, from their external cha¬ 
racters, visibly preseqt a passage into black coal, afford in the 
dry distillation water, with a very small quantity of fetid oil, and 
often furnish so much as 70 per cent, of pure charcoal. 

Thus, therefore, says M. Karsten, those brown coals, the com¬ 
mon Braunkolde ofWerner, from which the Moorkohle of the same 
mineralogist does not differ, in distillation surpass a great many 
black coals, as to the quantity of charcoal obtained from them. 
Add to this, that the specific gravity of these brown coals riscs’to 
1.2881-and is consequently higher than that of several varieties 
of blacK coal, which cannot he attributed to the quantity of 
earthy matter and oxide of iron, since these brown coals fre¬ 
quently do not contain one per cent, of them. 

The qua ntity of ashes aflGbrdcd by fossil wood and brown coal 
is very variable. In the species submitted to examination by 
M. Karsten, it varies from three-fturths to more than fifty 
per cent., which latter is the case with earthy brown cflUl. 
This produces a serious inconvenience in the employment 
of these c6mbust'.^cs; for the ashes, by resting upon, the 
substance which is burning, oppose combustion to sitch a de¬ 
gree, that a stronger current of air must be employed, than 
the proper nature of the combustible, without this circumstimee, 
would require.* Hence the great difiipully of dlBploying this 
substance advantageously for the purpose in view. The ashes 
of fbasii wood and brown coal contain no traces of fixed alkttlt. 
Silica, alumina, oxide of iron, sulphate of lime, a little lime 
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and magnesia, are tfie substances which are found in the resi¬ 
dua of the combustion of fossil wood and brown coal., 'i'hey 
present themselves in very dlj^l^rent and very variable propor¬ 
tions^ which depeiftl upon the local circumstances un(^ the in¬ 
fluence of which the deposition of matter has been cftectcd in 
the natural beds of these combustibles. 

In black coal, the quantity of charcoal which may be olKaiii- 
ed, by means of distillation in the dry way, varies still more 
than in the different sorts of brown coal, comprising also fossil 
wood. M. Karsten has not met will) any blaclf coal, which, on 
being distilled, has furnished less than 48 ])er cent, of charcoal. 
From this numbcT, the quantity of residuum in charcoal rises 
to 90 per cent. Between these two limits there is scarcely.' a 
number to be found tliat wonj^ not answer for the produce in 
charcoal, or coke, of some kiml of coal. Striking differences, 
however, arc remarked in the external form of the carbonized 
coals called cokes. 

In some the form of tlie coal remains unchanged, the volume 
only being diminished, as in charcoal from fresli vegetable fibre, 
fossil wood, and brown coal. Others remain unchanged in form 
and volume, while some swell and expand more or less. In or¬ 
der to observe correctly thc«e different relations, it is necessary 
to use the coal we intend submitting to dry distillation in the 
state of ponder. Coal of the first kind affords a coke it|a dus¬ 
ty pulverulent .state, without the least cohesion, just as in brown 
coal. In coal of the second kind, the powder is conglutinated 
into a cake, often very solid and tough, but without any swel¬ 
ling or intumescence. The fine powder, in coal of the third 
kind, n»eks, and forms a homogeneous mass, which takes the 
form of the retort in which it is distilled, and frequently swells 
so much as to dioke up the retort. 

Hero tlie author divides coals into three classes, which he es¬ 
tablishes from the external appearance o1^ the charcoals or 
cokes which are produced by them. For the object which he 
proposes to himself, M. Kai'sten distinguishes, 

f « 

Jsl, The oouls with pulverulent coke, (Sand Kolilcn); 

Those with conglutinated coke, (Sinter KoMen) j and, 

'■ 3<%, Those with an inturaeaced coke, (Back Kohlen). 
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These three denominations sufficiently indicate the aspect and 
mdcle of existence of each of the three sorts of coke, as well as 
the transition which may take place from one kind to the other. 

In# these kinds of coal, as in unaFtered vegetable fibres, 
the fjuaiislty of charcoal obtained, diflers according as a slow or 
quick heat is employed during distillation. In general, this dif¬ 
ference of product is so much the greater, that the coals ctmtaiii 
less charcoal. The coals with inlunicsced coke, however, form 
an exception. These often, with a greater quantity of charcoal, 
present greater dilferouces of product in the two modes of car- 
Ixjni/ation, than with a less quantity of charcoal the coals with 
pulverulent coke do, and especially than those with conglutinated 
coke. At the most, these dilfcrences of product, in all the va¬ 
rieties of coal examined by M. JCarsten, do not exceed 6 per 
cent., and even this maximum of iliffcrence was only observed in 
a c<xd with an infumesced cok<*, which presented a mean quan¬ 
tity of charcoal. 'J'he produce in coke of coals of this class, 
when they possess a greater quantity of charcoal, docs not vary 
more than 4 [)er cent, in the two modes of carbonization. 

Another remarkable fact is, that the a})}>lication of a low 
heat, raised very slowly to the strongest rod heat, diminished in 
coals the property of furnishing either a conglutinated or an in- 
tumesced coke. sA coal which, on being subjected to a rapid 
incandescence, announces itself as belonging to the second class 
(coal with conglutinated coke), may, by moans of a boat raised 
very slowly, present the aspect of a coal of the first class (that 
with pulverulent coke). It is chiefly in the transitions from the 
one to the other class, that tliis fact is observed. In like mam, 
ner, by means of a slow heat, a coal of the third class presents 
the aspect of the second, and cspccfeilly if the coal in questiemt 
possesses only In a feeble degree the property of furnishing aO' 
intumesced coke. I» every case, if the heat be produced but 
slowly, the swellir»; of the coals with vesicular coke is diminish¬ 
ed. They then form a less loose, less bulky, and less light masa» 
than if an ardent heat had been rapidly applied. 

A distinction between the coals which swell, and those wltich 
do not, has long been established in the arts, 'bevSnise these twp' 
kinds of combu.stibles act very differently. Manufacturers hayj& 
readily observed tbc great influence which the tnSinner that dif- 
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fereiit kinds of coal have in comporting themselves, exerckes 
over their use. They have remarked, that the coals whihh 
swell cannot always be sulistituted by those which do not, and 
the reverse. But, between the one and the other, common pinion 
establishes no other difference than the followingTiJfe coals, 
it is said, which swell, are only distinguished by a greater quan¬ 
tity of constituent parts, which are not carbonaceous, parts 
which have been designated by the name of Bitumen; in other 
words, it is the quantity of charcoal which decides ^whether a 
coal possesses the property of swelling or not. 

This opinion is incorrect; and, so far from this being the 
case, it is most commonly observed, that the quantity of charcoal 
is greater in tliosc coals which swell, than in others. There are 
coals of the first and second classes (with pulverulent and con- 
glutlnated coke), Which, on being carbonised, do not yield more 
than about 50 per cent, of coke, and very few coals of the third 
class (with intuinesced coke) yield so little. On the contrary, a 
great number of these coals with intuinesced coke, furnish up¬ 
wards of 80 per cent, of a very loose and swollen coke. Such 
a coal cannot contain so many constituent parts, which arc not 
charcoal, as a coal with pulverulent or conglutina^ed coke, from 
wliich there is only obtained about 50 per cent, of coke. 

The products of the distillation of coal intthc dry way are 
well ki)ow n. Tlie greater the (juaritity of charcoal, the thicker 
is the consistence of the oil which is formed. All the varieties 


of coal, witlioiit exception, on being subjected to dry distillation, 
give feeble traces of ammonia. The coals with pulverultmt 
coke, when they have a small proportion of charcoal, present 
traces of an acid. In all tlie vai'ietics of coal belonging to this 
first class, the proportion which, the aqueous (luid bears to the 
oily fluid, is greater than in those of the second class; and, in 
these latter, the proportion is greater than, in the coals of the 
third class (those with iiitumesced coke). The quantity of gaseous 
subs^eos, and of fluids or vapours which is formed, is in the 
inversq^lati’o of the contents in charcoal. A smaller quantity of 
gas is disengaged by the v;iricties of black cojil, than by most of tin? 


brown coals; jbift, in the former, the combinations of carbiiretted 
hy^rQgv^i are more predominant. Sulphuretted hydrogen gas Is 


only i(^ined when the cool is mixed with iron pyrites, which it 
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very generally is. The more capable the coal is of swelling 
(the third class), the more docs the proportion of oil gas increase 
in the gaseous mixture. 

It i§ only in those coals of the first and second classes in which 
the quaiuky of charcoal is small, that a decomposition of the 
combustible is cffeclcd b'. fbrc it has experienced a red heat; ^ 
and even in these coals the decomposition does not make a 
iiiarked progress at a Jaw temperature. 

The oily substance never begins lo be developed until tbe 
heat has attained the degree of deep red. To all the co:ds of 
the two first classes, as well as those of the third, which contain 
mucli ciirbon, a low rod lu^at must be a]>])lied to begin the de- 
coin]X)sition, and a very strong red Iieat to terminate it. All 
the varieties of coal, besides oil ami gas, also disengage water, 
on being distilled iit tlie dry.Avay. 

In the ordiiiar\ trials of*coals, tlie object of wliich is to delor- 
nhne the tjuanlily aiul kind of cok(' or charcoal which they are 
capable of furiiislhng by dry distillation, (lie coals are usually 
employed in a of desiccation in the air. This nietliod is 

sufficient for coiinnon purposes; hut it does mil answer for che¬ 
mical analysis, properly so called. In this latter case, IM. Kar- 
sten fouiul it necessary t<) dry, at the lemperuture of boiling 
water, llie various combustibles which he Inttaided to analyse 
cheiuicullj, with the view of comjtaring the results of the analy¬ 
sis, with the effects which the same coals produce on being sul)* 
niittcd to dry disiillation. 

The? author had at first presumed, that all varieties of cnal, 
taken in thc.r ordinary state of’ desiccation in the air, and siicli 
as they are employeel for carbonisation, would not undc'rgo a 
great loss of weight at any lemponituVe below thiit of boiling 
water; or that, at least, this loss of weight woidd be nearly 
equal in all. Jlut in iV'der to uttam his object, he found him¬ 
self obliged to enq»>ire what loss of weiglit coals experience 
from desiccation, at the temperature of boiling water. Hence 
a series of comparative trials which M. Karstenalso extended to 
some other substances. - * 

All these matters reduced to powder, \feve first c'xposed dur¬ 
ing five days, under the same circumstances, to a temperature ot” 
from 11 to 13 degrees of Reaumur’s thermometer. When they 
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294* M. Karsten'’s Ohsertfatiom and 

were all thus reduced to the same degree of desiccation, an 
equal quantity of each of Uieni was weighed-* and then dried at 
tlic temperature of' boiling water ; the matter, while still warm, 
was afterwards weighecl a second time, and the difFerejice of 
weight ascertained. At this higli temperature, no tl^omposi- 
tion ol'tlu' IkkUcs under trial had taken place, as was proved by 
all these substances resuming their original weight, after being 
exposed to the air for d(i hours. 

The following table shews the weight, after desiccation, at tho 
temperature of' boiling water, of s(weral substances experiment¬ 
ed upon, viz:— 


StiltslafiCis sifltmltti'd to at thv 7Vw- 

pcralttrr of' BoUhi^ JVaff'r, their original IVei^ht 
rcjfrc\r/ifi({ hij 100. 


Sliaviiif^s of ('(nuinou UonifKMin,. 

i'ham>al, 

I'ossil wood, pa'^ir'ing into br<»wu coaJ, t»f the country ot 

Colutnnav coal (staiif^cnkoblo) of lM*mnt iAtoissnox* in 
llossi, 

Brown coni, of lUtwcdlcr, ri»hL hank of the Rhino, - 
JMmoral charcoal (laserkoUlo) from lhh( nhiihrcnin Pnii.sia, 

(AVo^lphalia), -------- 

l^ibrous brown coal tsiirtc* brand) of Icchiiid, - 
Compact coal (kenncdkohle) of Lancashire, with highly 
inUiniesced coke, 

The same, with slight intumchced coke, - 

The same, with pulverulent coke,. 

Newcastle coal, with intnuiesccd coke, - - - - 

A[ons coal (low co\mtiic's) with conglutinated coke. 

Coal of the country of Kssen and AVerdcii, with intuiucsced 

coke, - -- -- --m-- 

The same, with congluiiiiatcd coke, - * “ 

The same, with pulverulent coke, . - - - 

Coal of Upper Silesia, with pulverulent coke, 

The same, with pulverulent coke, . . - . 

Coal of the Canton of Barden burg, country of Aix-la-Cha- 

pclle, witSTpulverulent^coke,. 

Coal of Sulzbach, near Dultweilcr, with intuniesccd coke, 
Coal of the country of Saarhruck, with coifglutinated coke, 


W eight retiin- 
eil after Ocsbir 
ration. 


90.7 

u7,2 

05.05 

liiK I 

08.4 

97.8 
!)4.4 
98.7 
99 3 

98-78 

99.05 

99.3 
91.15 

87.3 

98.2 

98. 

94. 
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(^7\il}le continued,) 


1 

1 Substances sithviitled to Desiccation at the Tern- 
1 peraiure (if Boiling JVater, thei) iginal Weight 

1 heri^ represented hp 100- 

1 ' * 

Weight rctAin-l 
tHl afttr Dcbic-I 
cation. 1 

1 Coal of I^oebejuii, in the circle ofthe Saule in TruS'iia, with 


1 piilrerulont coke, ------- 

;>:k 1 

I Piciiorm coal ot‘ PJanit/, kingdom ol‘ Saxony, uilli c(Mi- 

1 

I glntinuU'd coke, - - ■ - 

!M.;i 1 

1 Coal of Pottsiliajjc], near Dresden, with intuniescod coke. 

!M.I 1 

1 Cl lance coal oK t he country of Tecklenhurg, 1,ingen. 

uaa 1 

1 lance coal (glan/.kohle) jnvt ended anlhr.uile of SchonleUl 

1 

1 in Saxony, willi pnlverulonl coke, - - . 

1 

1 (Dance coal of Di^chwil/, near .fena, in S.ixon\, - 

I 

1 Conchoidal anthracite of Rhode Island, United Stales, - 

!)U) I 

I Prett‘nded anthraeite of La JVIoile, dopailinent ol’ the 

1 

1 Is«jl’, with jjulvi't nh'nt i-oki', - - . - - 

1 

I Coal of tile country ol W'aldenhurg, I.ower Silosi.i, uith 

1 

1 intuuiesced (tike, , . - . - . 

1 

1 Coal fnmi \V"eslplialia, willi pniveruknf cokcx 

!)5>. 1 

1 Coal from Rra/il, \Mtli pulveuileiit coke. 

1 

1 Coal from l^pjiei* Silesia, with jnilverulent coke. 

‘1X2 1 

1 Another variety ol the same, with pulveruleiit toke, 

1 

1 Coal of the country of \Valdenb\iig, passing iroin ct>al with 

1 

1 vesicular coke, to coal nith luUimescod coke. 

011.5 1 

1 C’oal of Up\)er Silesia, with iutumesced coke. 

071 1 

1 Coal ol* the country of VValdfidnirg, with pulverulent 

I 

1 coke,.. 

tW,4 1 

I Coal of L^pper Silesia, witli ciniglntinaled «ok'<‘. 

05.9 1 

1 Coal of the neighliourhood of Beutiien, lJ|)])er Sdcsia, with 

1 

1 pulverulent eoke, ------- 


1 Coal of the country of Saai’lirnck, nith inlumebced coke. 


1 Coal of KschweiltiX', country of Aix-la-Chapellc, with in- 


1 • 

1 tumesced coke, - -- -- -- - 

0.9.1 

1 Coal of Eschweilev, another bed, witli intuniescod coke, - 

00.1 

1 Coal of Wellesuoiler, country of Saarhruck, with intn- 


1 mesced coke, -------- 

07.85 

1 ^ 

1 Coal of the country of >raldenburg, l^oner Silesia, with 


1 intuniescod coke,. 

07d< 

1 intumesced coke,. 

05.5r> 

1 Coiiglutinated coke, . 

05. f) 

1 Pulverulent coke, 


1 Graphite, or plumbago, fi'om Borrowdale, 

100. 

I Sugar, - -- -- -- -- - 

100. 

1 Saltpetre (nitrate of jiotash) ------ 

100. 

1 Sulphate of potash,.. 

100. 
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The loss of weight indicated by this table, whatever dilfer- 
ences it may present, docs not appear to have any relation to the 
properties of the varieties of coal, and in general of the mat¬ 
ters subjccteil to experiment* The greatest loss was experienced 
by the fossil wood and by the coal with conglutinatejJ^Jloke hav¬ 
ing hut a s?nall proportion of charcoal. The former substance 
losses 19-8, and the latter C per cent. The more the quantity 
of charcoal increases, the smaller does the loss of weight be¬ 
come. M. Karsten, liowever, was surprised to see that a coal 
analogous to anthracite, and anthracite itself, experienced a con¬ 
siderable loss (from 5 to G per cent.), which avouUI not have 
been presumed fi'(^m tlicir liardness and scmimetallic lustre 

In general, the Jightness, that is to say the jjorotis and 
loose slate of a body, docs nut appear to have ai^ influence 
upon this loss of weight, or at least it docs not always exert an 
influence upon it; for if it did so, mineral charcoal, which, 
of all the substances submittctl to Trial, is the lightest and loos¬ 
est, perliajis, witliout excepting even ^\<Kxl charcoal, \vouldhave 
experienced the greatest loss. The charcoal of miiua'al wootl, 
liowever, does not lose more than 1, while the hard ami shining 
anthracite of Jlhode Island loses upwards of 5 per cent. Oii 
the other hand, grapliite, rendi'red very loose by bruising and 
piilvenzation, j)ri‘ser\c> its weight unaltered. Arc the loss ol 
weight wdiich cliarcoals expirieiico, and their aiibsecpient in¬ 
crease on exposure to llie atmosphere, owing to ihe (‘mission 
and absorption of atmospheric air and humidity, or of humidi¬ 
ty only The author has not entered upon this inquiry ; but 
he thinks, that, with the view of elr.cidatlng the cause of the dif¬ 
ferences which are ob.serv'cd in the manner in whicn mineral 
combustibles comport tlitinselves, it would be interesting to try 
them thus at the moment ot their being taken Iroin the mine, 
and particularly those which in the open air increase considei- 
ubly in weight, ^v ith regard to such coiiis as experience a very 
considerable diminution of weight, on being dried at the tein- 
jicrature of boiling water, their produce in coke by carboniza¬ 
tion ought to be very small, and not to agree with the re.sult.s of 
chemical iKialysis, if^ as is commonly done, coals dried in the 
air be employed in the carbonization, and in the chemical ana¬ 
lysis, coals dried at the temperature of boiling water. 

(To he continued.) 
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Cat^ickradc 'is regarding the shining the Eyes ofihe Caty and 
several other Animals. By M. Benedict Prevost. 


TlivE*.-y bodv knows tliat the eves of the cat shine in the dark. 

^ i, , ^ 

Our domestic cats afford us so frequent opportunities of observ¬ 
ing this phenomenon, that it seems peculiar to them ; but there- 
are several other animals whicli ecjually present it, and I have 
seen it in the dog, the sheep, the cow, the horse, the polecat, and 
even in several serpents, and in some insects, among others in 
the species of sphynx commonly known by the name of the 
DeathVhcad MotJi. 


Ttuffon says that ‘‘ tlie eyes of the eat sliine in the dark some¬ 
what like^linmonds, which throw out, during the night, the light 
with which they were in a manner impregnated iliiring the day.’’ 
Valmonl do IJomare says, lliat the pu})il of tlie eat is during 
the night still deeply imbued with the light of the day,” and 
some lines lower he ad(fs, the eyes of the cal are during the 
night so imbued with light, llitit they tlien a])pear very shin¬ 
ing and luminous ” Spallan/anl says that “ the eyes of cals, 
])olecals, and .several otlier animals, shine ni the dark like two 
small tapers, and that this liglit is phosplioric.” M. J^cssaignes, 
in his memoir on phos])horcscen(*e, wliich wa^ crowned by the 
[nstitute on the 5th April 1809, says lliat the eyes of certain 


animals Jiavc the laculty of inflaming, and of appearing like a 


fire in the dark. 


Thus the most cnnncnl naturalists and ])hUosophcrs arc of 
one mind with the vulgar in regard to (his fact, that tlie eyes of 
cats and some other animals ^hule in the _dark witli a liglit 
which is peculiar to tlicm, or with wliich they liave liccn impreg¬ 
nated during the day. I m^'sclf. also, was long in the habit of 
acquiescing in this ojiinion, taking tlie matter partly upon the 
authority of others, and partly observing tht^ phenomenon for 
myself in the vagiic wav in which every person sometimes ob¬ 
serves things, and men of science as well as others ; which would 
not, however, be productive of great inconveniences, were not 
more importance attached to the citing ^udi observations than to 
tlic making them, “ Every bo<ly,” ;«ys Montaigne, “ Is sub¬ 
ject to «iay foolish things; the misfortune is lo say them curu 

ouslv'" 
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I am quite certain, that neither Buffbn, nor Spallanzani, nor 
M. Dessaignes, ever obhcrved on purpose the shining of the eyes 
of the cat, and that they never saw this phenomenon otherwise 
than cursorily, as one sees when he does not attend to ^hing, 
or when one only partially attends to it; otherwise, tUfy would 
immediately have perceivetl that the eyes of eats never shine in 
Intense darkness, and that it is sulRclent for them to shine, that 
too great a light does not prevent the pupil of the animal from 
dilating much; that, in reality, the phenomenon is only sensible 
to the observer, when his eye receives little light from surround¬ 
ing objects. 

The case, then, is the same with the eye which shines, as with 
the light which the jiictures of a panorama reflect, and which 
apjjcars to have all the intensity of that of the objects which they 
represent, although much inferior to it. 

The less light the eve of the observer receives, the more is it sen¬ 
sible to that which the eye of the cat projects, and the less need has 
the latter of receiving any ; it must receive more to produce an 
e(]ual effect, if the former be situated in a lighter place. These 
.ire the conditions of the ])hcnomennn. They appear to me to 
reduce this pretended phosphorescence to light reflected by a 
shining object. I shall give two examples, which I select 
from among the best adapted to render me understood. 

l.v/, lu a long and narrow passage, closed on all sides except¬ 
ing the entrance, from which, during a very dark night, there 
could come but little light, I saw the eyes of a cat shine. They 
projected strongly upon the dark ground of a sort of deep nich, 
which made them apjjear like burning coals. The light which 
the eyes of the cat then received, and that which they sent back to 
me. was without doubt very weak; but to balance this, mine 
n('t being affected by any other light, would neccssarily’^ be very 
sensible to it. It was from a similar reason, that I once thought 
I saw from my bed something wdiich shone like a star of second 
or third magnitude. It was nothing, however, but the back of 
a chair not very well smoothed, which reflected some rays of the 
moon; but having at the time my head almost entirely enve¬ 
loped in my covering, and rny eyes receiving no other light, 
these rays produced so much the more eflect upon my retina, 
that they arrived the more isolated at it. 
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'ad, III the other example which I have to adduce, the cir¬ 
cumstances weic in some measure the reverse. U was in a I'oom 
wliere the sun shone, but the head o£ the cat was turned to¬ 
ward, yne of the corners, and IJooked cu, it myself in such a man¬ 
ner as ri.'t to receive either the direct rays of the sun, or the 
light directly rericcted. IL re Uie eye of the animal received 
much more light than in the other example, and transmitted 
more to me, but my eyes receiving more light from another di¬ 
rection, and being on this account less sensible to it, the eyes of 
the cat did not apyiear so shining. 

Valinont do Boniare, in the article Chac of his Dictionary, 
(the edition in 15 vols.), sayvS, after what we have already quoted, 
“ it seems that the lustre, the splendour, which is observed in 
the day'time in the eyes of the eat, comes from the shining part 
of the retina, at the place where it surrounds the optic nerve.” 
This does not agree very well with what precedes; lor in full 
day-light the retina of the cat is not visible, and if he means to 
speak of the lustre that is visible in a weak light, it is certainly 
of the same nature as that which is idiservcd in darkness, and 
which Valmont de Bomare attributes to tlic imbibing of the light 
of day. Nor docs this autlior speak here from his own observa¬ 
tion : what he says of the eyes of the cat is taken almost word 
for word 1‘rom Buflbn’s works, and from the first etlition of the 
Encyclopedic. We also find in the Geneva edition of 39 vols. 
4to, article C/iaf, the fallowing wortls. “ It appears tliat the 
lustre, the shining, the splendour, which arc observed in the 
eyes of the cat, come from a sort of velvet, which lines the bot¬ 
tom of the eye, or from the shining of the retina at the place 
where it surrounds the optic nerve.” The phenomenon can be 
imitated with all its peculiarities, by jjlacing bits of tinsel under 
suitable circumstances, or by other similar means. It is not 
therefore necessary |,o have recourse to phosphoj-cscencc for an 
explanation of it. 

It is certain enough, that a great number of substances become 
luminous in the dark, after having been exposed some moments 
to the light of the sun, or only to the ordinary day-light, or to 
the light of a lamj), or of the moon. But it is no. probable that the 
eyes of the cat are of this class; for, like those of other animals, 
they are filled with various humours ; and there rc.sults from M 
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Dcssaigne’s experiments, that neither the fluids nor the sub¬ 
stances which have imbibetl them manifest this property. 

Besides, as I have aheady insinuated, the eyes of the cat do 
not shine either in absolute darkness, or even in a vcry^,^teTise 
although imperfect darkness, A certain degree of Kght is al¬ 
ways requisite, which may indeed be very feeble, but still quite 
perceptible. I have kept mys(»lf several times, thirty or forty 
minutes together, in dark places with cats, which mewed to each 
other, or devoured their prey in their usual grumbling manner, 
yet without their eyes manifesting any linninousncss. I have 
caressed, provoked, tickled, pinched and frightcnetl in the dark 
a very good natured cat, wliich has bitten and scratched me in 
frolic or in anger, but without its eyes having ever shone. Yet 
some instant before or after, the eyes of all these cats shone as 
usual, when they were .suitably exj)osed to a certain degree of 
light. But what convinced me fully that the eyes which shine 
in the dark, owe this property only to the faciiltv of reflecting 
tlie light more strorigly, is, that the eyes of all tlie animals that 
are susceptible of presenting this pljononienon, arc evidently, 
and as appears to me exclusively, organized fl)r tliis purpose. 

It is known that the inner layer of tlie choroid coal, which 
appears to he of a lirincr texlurc than the rest of Its thickness, 
and which hears the name of Raytmchtan mcmhr(im\ is lined in 
man and in several other animaK, with a blackish, or even abso¬ 
lutely black and dull mucoslty, which may be detached or wiped 
off* with the finger or a pencil, and which serves to prevent the 
rays reflected by the internal walls of the eye from disturbing 
the vision. Now, the bottom of the Ruylschian membrane is 
only covered with a layer of that varnish through which 
its colour, which varies in a singular degree according to 
the species, is perceived. In man, and the monkey tribe, 
it is brown or blackish ; in hares, rabbits, and hogs, of a 
chocolate brown; but iIk carnivora, the riuninantia, the pachy- 
dermata, the solipeda, and the cetacea, have bright and shining 
colours in this part. The ox has it of a beautiful gold green, 
changing into sky blue; the horse, the goat, the buffalo, the 
det.'r, t«f a silv^y blue, changing into violet; the sheep of a 
pale gold green, sometimes bluish; the lion, the cat, the bear, 
.md the dolphin, have it of a pale gold yellow ; the dog, the wolf, 
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and the badger, of a pure white, edged with blue. This colour- 
■ 

eel part of the Ruyischian membrane is named the Tapis, Birds 
have it not 

W;"^see from this description, that tiie eyes of animals which 
do not slwkio like those of cats, have no tapis, or have it only 
of a dark colour. The c^e of man does not shine, or only^ 
shines in a very slight degree I have often tried to ascertain 
whether it docs, and in the most favourable circumstances have 
only at the most perceived an extremely feeble and doubt¬ 
ful light. I havi^ never seen ihe eyes of hogs, rabbits, or 
hares, which have the tapis of a chocolate brown, emitting 
light; while I have very frequently seen the eyes of sheep, oxen, 
and horses, sparkle witli the most lively colours. I have often 
had nocturnal birds at rny disposal, and have often observed 
them, but without ever seeing theireve^shiiK* like thoseofcals; 
and t?pallan/ani, who made numerous experiments up)n these 
animals, an<! who examined them with referonee to this subject, 
by night, by day, and during the iwiliglil, both ca})tivc and in 
a state of liber!never ri'niarkcd eitlier that their e\a‘s were 
su-^ceptiblc of slfming in the dark, with tint sort of lustre which 
he imagined 1o he phosphoric. It is (rue, that the taj)is of the 
dog docs not agree willi (he colour of the shining of its eyes; 
but (liis colour may be modified by lliat of tlje crystalline liu- 
nunir, or of some of the other humours of tlie eye. 

It is astonishing that M. Cuvier, alter tlh> <lescription, docs 
not say a word of the phenomenon of which tlic tapis a]){Kvarsl:o 
me to be the cause ; hut this celebrated anat )mist, whose genius 
knows to subject itself to the laws of a rigorous accuracy, not 
having probably obsiTved it himself with sufficient care, has ra¬ 
ther chosen to say nothing, than to repeat the opinions of others 
respecting a subject whicli, at bottom, belongs much less to ana¬ 
tomy than to Natural-History. 

M. Uessaignes not only says that the eyes of certain animals 
kindle and appear as if on fire in the dark ; hut, according to him, 
they owe this faculty to the expansive effect of the lively passions 
with which the animal is affected. But Inws certainly deceived. 


* Cuvier’s T^evous. d’Anat-T’ornp. t. iL p. 3!)7> 402. 

+ Thisluininous property we have remarked in c>cs ot* several individuals, 
pi’incipallv t'emalcs.—Pm 
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or at least this is subject to numerous exceptions. Besides wliat 
I have said of the cat in which I certainly excited lively passions, 
and whose eyes yet gave no sign of luminosity, it is easy to 
prove directly that the phenomenon may take place indep|ji?dent- 
ly of the passions; for the animals whose eyes shine isf^nbe dark 
. do not lose this property with life, and are susceptible of it even 
long after they are dead. I have seen two polecats that had been 
dead fifteen or twenty hours, whose eyes shone nearly like those 
of living cats. I have remarked the same thing in serpents and 
insects. I have also seen the eyes shine in some collared snakes 
which I extracted from the egg a considerable time before the 
period when they would naturally have come forth. There was 
no aj)pcarancc then of their being susceptible of lively passions. 
It may bo added that the animals whose eyes sliine most, arc of¬ 
ten very tranrpiil at the moment when the phenomenon is most 
striking. 

It was not enough to consider the shining of the eyes as phos¬ 
phoric ; it has also been pretended that it serves .a.s a light to the 
animals which possess it, and that it assists them in seeing and 
guiding themselves in the dark. But the place which the re¬ 
flectors occupy is reasonably a matter of astonisliment, for it is 
not the light which proceeds from the eye to an object that en¬ 
ables the eye to perceive that object, but the light which arrives 
in the eye from it. 

Spallanzani thought that cats, polecats, and some other ani¬ 
mals, move with promptitude and certainty in a medium totally 
deprived of light, and this is also a subject of pretty general 
belief. I cannot help doubting it however. But should this 
really be the case, it ought not to be attributed to the shining of 
iheir eyes, since this aid, as we have seen, fails them when they 
have most need of it. Animals in the state of nature arc never 
placed in such circumstances. Nor is it even probable that sucli 
«n occurrence takes place in a state of domesticity. In whatever 
part they may happen to be, there is always a little light, and 
in order to see, they only require to have their pupil susceptible 
of great dilatation, their retina of an extreme sensibility. It 
is said that a'man shut up for a long time in a very dark dun¬ 
geon becomes at length able to read. The nocturnal birds 
which Spallanzani reared, saw very well in a place in which he 
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himself could distinguish no object, and he admits that the eyes 

of these birds do not shine in the dark. Besides sheep, cows, 

horses, and several other animals which have the eyes sinning, 

would, no doubt find themselves much cniban'osscd in absolute 
* 

darknes^.^ If some quadrupeds, in tact, move with promptitude 
and security in complete daikncss, it is certainly not to their eyes 
that they arc iiulcbled tbr it, but to some otlier sense. The 
bats in which Spallanzani discovered this faculty, owe it, accord¬ 
ing to him, to a sixth sense, of which we have no idea; and, accord¬ 
ing to Cuvier, to the extent of the nienibrane which tlicir wing 
presents to the air, and which renders if capable of feeling its 
resistance, motion and temperature. 

It is true that the animals whose eyes shine in the dark arc all 
of the number of those whose motions the night rather favours 
than impedes, when its ohades are not too thick, and although 
several others which feed, take their <liversiou, or provide for 
their subsistence, during tin- night, have not the eyes shining, one ' 
is vet tempted to search the cause of the agreement or con¬ 
currence of these two cireunfttances, wJtich we observe so fre¬ 
quently to take place. 

The light docs not act upon the retina by impulsion, as some 
physiologists seem to think ; its action, although its nature is not 
very well known, appears to be purely chemical; and the sensi¬ 
bility of the eye to the light, being on this account susceptible 
of a sort of saturation, it was necessary, in order to let it have 
all the delicacy which it would require to serve the animal in pro¬ 
found darkness, either to take care that the eye should receive 
but very little light during the day, or that this light, at least 
what was superabundant, should be immediately sent off by some 
reflector, which would not allow it U/enter into combination. If, 
on the contrary, it wore useful for the cat, that its eye should be 
filled with light in the night-time, nature would take care to pre¬ 
vent it from entering the light during the day, or proviile that 
the little which its liuyischian membrane might receive through a 
contracted pupil, should be instantly thrown out. 

To conclude, the preceding observatios^eem to me suflicient- 
ly to prove, 1st, That the shining of Jthe eyes df the cat and of 
Other animals, which pr^nt the same phenomenon, does not 
ari.se from a phosphoric light, but only from a reflected light; 
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consequently, 2d, It is not by an effect of the will of the 
animal or by that of certain passions, (hat this light emanates 
from its eyes ; 3d, That this shining does not manifest itself in 
absolute or too profound darkness; 4th, That it cannot ^ablc 
the animal to move with security in the dark.— Bibliothif'Britan- 
nique, T. 45. 

RemarTc.’i on the Rhubarb of Commerce, the Purple-coned Fir <f 
Nepal, and the Musta^-d Tree. J3y Mr Davio Don, Libra¬ 
rian of the Linncan Society, Member of the Imperial Aca¬ 
demy Nalura* (airiosorum, of the Wernerian Society, Stc. 
Communicated by the Author. 

1 On the Rhubarb o/‘ Commcrci. 

It is w oil known that the plant which yields I lie rlmharb 
uf ooimuorco has boon hitherto involved in nnich obscurity, 

' and hence ilu rc have arisen many discordant opinions, both 
auionfv botanists and phannacologistvS, respecting the species 
of RtiOivi Avhich affords this vaPiable medicinal root. They 
|udgcd it rightly to be the produce of a bpecics of Rhcuvi^ 
but of nhat particular species, without authentic materials it 
was im]H)sMble for them to decide. laniueus considered it at 
first as the produce of his Hhcian rlinharharnm or undiilatum, 
but he altervvards apjicars to have altered his o})inion in fa¬ 
vour of Rhiuin pahnalnin \ while Fallas, who certainly had 
bettor opportunities of gaining correct information on the sub¬ 
ject, regarded it as coinjiosed cliiefly of the roots of Rhann nn- 
dulaknn and coinpmtum, Mr Sievers, an enterprising assistant 
of Professor Pallas, and wvll known by his interesting Letters 
on Siberia, published in the Nordisvhe Ihytriifrc^ was sent by 
the Empress Catharine II. purjiosely to try to obtain the true 
rhubarb plant from its native country, and although, after tra¬ 
velling for r>evTn years in the countries adjacent to that in which 
it is found, lie was unable to effect the object of his mission, 
yet he obtained sufficient information to convince him that the 
plant was then unknpii ii to botanists. But it was reserved for 
Dr Wallich, tll6 zealous superintendent of the Calcutta Botanic 
Garden, to set tliis long agitated que^on at rest, by the trans- 
niission of seeds and dried specimens of the True rhubarb plant 
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lo Europe. Last spring, Mr Coicbrooke received a ijuantity of 
the ripe seeds from Dr Wallicli, and presented a portion of them 
to Mr Lambert, who has been so fortunate as to raise a number 
of plants of this valuable vegetable * The seeds were sown in 
pots, and, by the aid of artificial heat, soon vegetated. The 
young seedlings were transplanted into separate pots filled with 
rich eanli, and (he pots were gradually changed as the planu 
increased in size, liy this treatment, as might well be imagin¬ 
ed, the young plants grew vigorously, and, at tlie end of autumn, 
the heaves were from fifteen inches to a 1 (h) 1 in breadth, and tlio 
footstalks nine indies long, with iialf an iueli of duuneter. '^I^he 
plant, on examination, jiroved to be identical with niy Rheum 
austr/tlc’^^ from (losaiiigslhan in the I fimalaya Alps. I find 
Dr AVallich calU it Rhcinn Ktnndt^ a name which I should cer¬ 
tainly have adopted, liad I l)cen aware of it before the publica¬ 
tion of niy work, "fho whole plant is (hi<*kly beset with nume¬ 
rous, small, hri^llc-sliaped, carlilagiiunis points, w'liicli give it 
a rough feel. 'The leaves are of a dull green, and tile footstalks'^ 
are red and dei*|)I\ fuirowed. 'J^lu native sanifiles 1 liave seen 
appcjir to be smaller in all their joints, ami tlie leaves, although 
flowering s))ecimens, fVef|Ucntly not more than thri‘e or four 
inches broad ; the l()otslalks four indies long, and slender, and 
the flowerinu' stem not al)ove two IVet high. It is curious lo oli- 
serve how A\ell lliis dcscriotiou accords with wliat Sievers has 

A. 

given us. The Rheunt nusfrale ajiiiears to be peculiar to the 
great table lands of conlral vV^a, between the lalifiules of and 
40% wliere it is found to flourisli at an tl(*valion of 11,000 feet 
above tlie level of the sea ; and tlicav is little doubt, therefl ire, 
of its proving periectly luirdy in our own eountry. J.arge cpian- 
tilics of the roots are annually collected for exportation in the 
Chinese provinces w ithin the lofty range of the Himalaya. The 
best is that whidt comes by way of Russia, as greater care is 
taken in tlie seUrtiftn ; and on its arrival at Kiachta, w'ithin the 
Russian frontiers, the roots are all earefully examined, and the 
damaged pieces .destroyed. This is the fine rliubarb of the 
shops, called improperly Turkey Rhidiarb. We have yet to 

• //. australe^ foliis suiirotundu-fonlatis ol)liisis subtus margiiHMjno 

scaUris siiiii baseos dilatatis^ petiulis suK-ati* tercitiuscuLis cum rami') pedun- 
ciilisquc-jiapillitso scabriy, jieriunthu fuliolis ovah-oblouf^is apicc crcnulalis. 

— i*rod. FL Nepal^ p. 7^- 
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regret (he want of much interesting information respecting the 
mode of collecting and preparing the roots, and other details in¬ 
teresting in a commercial point of view. The unfortunate fate 
of Mr Moorcroft, whose zeal and multifarious knowledge well 
fitted him for a scientific traveller, has deprived us of ^uch 
valuable inforniali<m on this as well as on many other ^ibjects. 

' 9. On the Purple-coned Fir q/'Nepal. 

Mr Lambert has raised two plants of this interesting species 
from seeds received from Dr Wallicli, alongwith tho.^e of the rhu¬ 
barb plant above desenbetl. These an' the first that have been 
raised in Europe; for, although (piantities of the seeds had been 
received from time to lime, from tlie diflieiilty of transporting the 
seeds of coniferous trees, especially tlu ongh the Tropics, all pre¬ 
vious attciiij)ts to raise thisvaluablefir proved unsuccessful. This, 
which may be regarded as llic silver-fir of Nepal, surpasses all 
others of tlie fir tribe in beauty. Its lofty and jiyramida] form ; 
its numerous long, erect, cylindrical, purple cones, studded with 
drops of pellucid resin; and its flat leaves, silvery underneath, 
and of a bright sinning green above, which tliickly adorn its 
ash-coIourcd liranches, render it a truly picturesque object. The 
trunk is from 70 to 80 feet high, pei-fectly straight, covered 
with a smoolhish grey bark, and Imvlng a clrcumfercnec t>f 7 or 
8 cubits. The wood is light, compact, and of a rose-colour, re¬ 
sembling in grain and colour the pencil cedar, Juvipcrus lie?'- 
rnndiana. Its cones alllird by expression a jiurple dye. The 
resin, especially that of the seeds, is highly pungent to the taste; 
and its stent is very powerful, not inferior to that of the Deo- 
dara. The elevation at which it is Ibund, namely, of from 8000 
to 10,000 feet above the level of the sea, induces us to liope, 
that it will be found capable-of enduring our severest winters. 

A magnificent plate of this species, accompanied by a comjilete 
description, will be found in the second volume of Mr I.am- 
bert’s monograph of the g nus, under the name of Finns spec- 
talnlis. 

3. On the Mustard Tree. 

Captains Irby and in their iuterchting Travels*, 

* Tmvtls in Egypt and Nubia, Syria, and Amu I^^inor, during the years 1817 
and 1918, by the Honourable Charles Leonard Irby and James Mangles, Com¬ 
manders in the lloyal Na\y .—Printed for imvate distribution., Londotu 1H23- 
1 vol; 8to. i. 
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make mention of a tree observed by them in the vicinity 
of .'the Dead Sea, which they were led, from eciiain cir¬ 
cumstances, to suppose might be idcytical with the mustard 
plan^^of the Sacred Scriptures. As 1*0 passage is instructive, 
and tAc^vork itself in but few hands, I shall here, for the 
sake of illustration, insert the whole of it. They remark, 
{^Letter V. p. 354, 355.) on leaving the shores of the Dead Sea,* 
We now entered into a very prettily wooded country, with 
high rushes^ and marshes; leaving these, llie variety of hushes 
and wild plants became very great ; some of the latter wvre 
rare, and of remarkable appearance.'' Ami, again, "I'liere 
>vas one curious tree, wliich we observed in great plenty, and 
wliich bore a fruil in bunches resembling, in apj)carance, the 
currant, with the colour of the plum. It has a pleasant, though 
strong aromatic taste, exactly n*sembling mustard ; and, if takcit 
in any <pianlity, })nnluccs a similar irritability in the nose and 
eyes, to that which is caused by taking muslanl. 'Fho leaves of 
this tree have the same jiungent flavour as tlie fruit, though not 
so strong. We think it probable that this is the tree our Sa¬ 
viour alluded to in the parable of the mustard seed, and not the 
mustard plant which \vc Jiave in llie north; for, altliougli in our 
journey from Hyson to Adjeloun, mentioned in the •Jerusalem 
Letter, we met with the niustard plant ‘j* growing wild, as high as 
our horses’ licads, still, being an annual, it did not deserve the 
appellation of a tree; whereas the other is really .such, and birds 
might easily, and actually do, take shelter under its shadow.’’ 
On reading this passage, Imlii Mr J^anibert and myself felt inte¬ 
rested in asc(Ttaining what the tree might be, and, at first, we 
were inclined to suppose it was a species of Phytolacca ; witli 
which genus the habit of the plant, «s far as could b(* learnt from 
the above description, pretty well accords; but tlie examination 
of an authentic sample, in the possession of Mr Hunkes, has 
proved the supposition was unfounded, and that the tree is the 
Salvadorapersicao^ Linnaais, the Embelia Groeaularia of liet- 
zius, and the Cissns arborea of Forskahl. 


• Scirpus lacustris L* which is abundant in the mar«?hcs'on the shores of the 
Dead Sea. 

-f Probably Shiaph which in Sjjain grows to the height of from ten 

to filtecn feet, as 1 am iiitonned by my lcarn<vl fricMjd Don Mariano I-airasca. 
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It is figured and described by the laic Dr Roxburgh ui 
bis ft})lendid work on ihe plants of the coast of Coromandel 
—a work which we regeel to see discontinued by the Court ol* 
Directors. In that work the following interesting remaps on 
the Salvadora pcrsica are given, which will be fouij^^ to coIik 
cide entirely with Avhat Ca}>tains Irby and Mangles have ob¬ 
served. This is a middle sized tree, a native of most parts of 
tlie Circars, though by no means common ; it seenjs to grow 
equally well in everv soil : flowers, and bears ripe fruit all the 
year round. The berries have a strong aromatic smell, and 
taste much like garden-cresses. The bark of the root is remark¬ 
ably acrid ; bruised and applied to the skin it scK)n raises blisters, 
lor which jjnrposc llie natives often use it; as a slinuilant it pr(N 
miscs to be a medieme possessed tif very considerable powers,’" 
The Salvadora pa sha has an extensi\ e geographical range, hiding 
found in Arabia, Syria, Persia, and India, between tlie parallels of 
18 and 31 nurtli latitude. The parallel of 31' ajipears to he its 
ultimate limit towards the north. T am 1‘ar from assuming this tree 
lo be identical with llic apoeryj)hal mustard })laiil of the Sacred 
Scri[)lures: liuleeu, the whole jAassnge in the Gospel by St Mat 
thew ^ a[)pears lo militate against such an ojanion, and it would 
seem that some common agiiculluial I^erh, of large grotMh, had 
been inUauled by our Su\iour m the parable ; but whctlier (Ik 
plant l)clongs lo the same iinnily uitli Sinapis of Liiin.-cus, and 
lor what purposes it was cullrvaled, are questions rendered (jiiitc 
problematical at lliia distant date. We are pretty certain, how¬ 
ever, that it cannot be a Plujtolaira ; for it does not appear that 
any real species of that genus has been observed in Palestine, 
It is true, that, in an academical dissertation of Liniujeiis, enti- 
tlv'd, “ Flora Pahes^hui^'' p^iblishcd in the year 175G, and j)ro- 
fessing to embrace all the plants ohscr\ed by Hassclquist, we find 
the name of Phytolacca as'iat'ica^ by whicl.i is probably intend¬ 
ed tlie Salvadora 2 )ersicL , a plant witli which Liiinuais does not 
appear to have ever been well actiuainted, and of which he pro- 
bably derived all his knowledge from Garcin’s description, pub¬ 
lished in the Philos(^iical Transactions of the Royal Society of 


• “ A niust:inl-sood .... which indeed is the least ol’all seetts ; but wlien it Is 
grown, it is the grc.itesl among herbs, and beconieth a tree ; so that the birds 
of llie air come and lodge in the branches thereof.” 
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London for 1749; for, in iho /frA^ edition of the Species Plan^ 
/amm, publislu d at Stockholm in 1753, wc find Phyfoletcca 
tica for the first time noticed, with the following specific charac-. 
ter, Phytolacca fotits serratis C and a reference made to tho 
Kala^n Rhcede, (Ilort, Malabo ii. t, 26.), which ha^ n pin¬ 
nate leaf, and is evidently nothing else than Lcea mmhucina. 
Linnaeus appears to have been soon aware of his error, as in tho* 
subsequent editions of the Spettcs Planlarum^ the name is dis¬ 
continued. My only object in tliis coinmnnicatiou was to point 
out precisely the plant n<jticod by (‘aptains Irby and ^langles. 
This object, I trust, I have satisfiictovily fulfilled , but, as to aN 
tempting to ascertain tlie precise plant menlioncd in the Sacred 
Scriptures, the difficulties that present tlieniselves appear to mo 
not to be icssoncfl. 


Addltloa to the liutotilud Xoticcs^ published rn No, XXVL of 
the Philosophical Journal^ Oitolxr 1825 


In my article on tin? leaves used by the ('hinese in hning leu^ 
chests, there is Mane obscurity iu the tlescn]>tion of the nerves, 
wliich I tliink ii neei^s^nry to renu)\e. It seems as if 1 denied 

m 

the existence of a nndrib, hut this I did not intend ; for I meant 
to say, that the leaves agreed with the genus Pharusy and dif¬ 
fered from most other Grainiia’tiy in the presence of a midrib, 
and that their straight parallel nerves, running longitudinally 
from the base to the apex of the leaf, distinguishexJ them essen¬ 
tially from those of Sritaniiavity wherein tlie nerves arise late¬ 
rally from the nndrib, traversing the leaf in an obliquely trans. 
verse direciion from the centie to tJie margin, 


On the Structure aud Characters of ihc Octopus vcntricosuSy (h% 
(Sepia ovtopoduty Pent,), a rair species o/' Octopus fiwn 
the Firth o/ FortJi, liy U E. G j.axt, M, 1 ),, F. R. k 
F- L. S., M. W, S., I’ellow of the Itoyal College of Physu 
cians of Edinburgh, Honorary Member of the Northern 
iitii:ution, &c, (kimnuuneated by tho Author * 

The i^ppiiies pf Octopus, of which I'TTow prcscni two specie 
mens from the Firth of Forth, is of rart^occurrciK e on our coaols, 


^ Ecad before tho '''ernerian Natural Histor, Sooicry 13lh .taiiuuiv 
3/!>SBARY- 1 .‘' 27 . 



Dr Grant on Uie Structure and Characters of 

and is not to be found among the s|)ecies of that animal described 
by Tj-amarck, nor amoiig those described by (’arus, as (jccurring 
in the Mediterranean. Ij. possesses the characters of tlie genus 
Octopus of Xtamarck, but differs from his O. vulgaris and O. gra^ 
nulatus, in having only a single in place of a double rdw of 
suckers on each arm. It differs from his O. cirrhosi/s, in ha¬ 
ving tlie upper margin of the mantle fixed behind, and continu¬ 
ous with the back of tiic head, in place of being free and de¬ 
tached nil round: And it differs from his only other species, 
the O. moschaliis^ in being entirely free from that remarkable 
musky odour ascribed to that .'.pecies by every author, and from 
which it lias received its Bj>ecific name. Pennant has jiretty ac¬ 
curately rejiresented our present species under the Linmean 
name of Sepia octojvKlia, (Br. Zool. iv. pi. 28). But, from the 
description he has given, and from the name he has applied to 
it, it is obvious, that he was unaware of the existence of any 
other species of octopus, and mistook this for the O. vi/lgar/ii, 
which has a double range of suckers, and is much more com¬ 
mon. The figure given hy Chains of the (). moschites (Nova 
Acta Acad. (!;es. vol. xii. lab. 82.) agrees with Pennant’s specie.s 
in its external characters, excepting that tlie body of the mos- 
cliitcs is a little more lengthened and cylindrical, the base more 
tapered, the eyes larger, and the arms more slender. But Ca¬ 
ms mention.s, tliat bis .species smells so strongly of musk as to 
fill quickly a whole apartment, whether the animal be dead or 
alive; and the same remarkable property is ascribed to it by 
Cuvier, Lamarck, and other writers. Aristotle, Aldruvandus, 
and some later authors, have divitled the Oclopoda into two ge¬ 
nera, applying the term Elcdona (exeJiwhi Arist.) to those spe¬ 
cies, which, like the prc.sont., have only a single row of suckers 
on each arm ; but this unnecessary subdivision of the well mark- - 
cd genus Octopus is probably not justified by the importance of 
the character proposed, rud the must distinguished naturalists, 
as Cuvier, Lamarck, Bhiinville, and Cams, have not adopted it. 
As Pennant’s species has neither the white skin, the smooth sur¬ 
face, the lengthened body, nor the musky odour of the O, mos- 
chettus, and differs,* m more obvious characters, from the other 
species, we arc compelled* either to retain its specific name octo- 
^odki given by Pennant, or to devise a new epithet more con- 
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sistpiit with our present knowledge of tliese animals. It must 
l>e obvious, that the term octopodiu, though very appropriate 
for one of the sepia' of Linnteus and Pennant, cannot be applied 
to a Sj^cies of Octopus without a plain tautology, and becaus^ 
the specilJk name, being then synonymous with the generic, 
w'ould be equally applicable to all the species. Until a nnire. 
ilctorminate character, founded on structure, Ik' discovered iiy a 
careful dissection of the other species, I have called the present 
species O. ventricosus^ from the rounded appearance of the 
body in bijth the specimens I have seen, and in the figure of it 
represented by Pennant. 

Many excellent details of the structure and habits of the Se¬ 
pia, the I.oligo, and the Octopus vulgaris have been given by 
Aristotle, Sw'ammerdam, Monro sccunduSy Scarpa, Tilesius, 
and Cuvier; but, so far as I know, none of the s|x?cies of octo¬ 
pus, with a single row of suckcis, Jiave yet hci-n opened by ana¬ 
tomists. The O. veiitricohus is the fifth species of 
dous animals I h.-ive already procured from the Firth of Forth, 
the other species l)eing the Octopus vulgaris, ImU^o sagittata, 
Loligo ludgaris, and Loligo sepiola; and it is interesting to ob¬ 
serve, lliat these species are nearly all the same as those met 
with by Carus in the IVlediterranean. That naturalist observed 
in the Gulf of Genoa, .specimens of the Oct. vulgaris, Oct. mos- 
chatus, Loligo sagittata, L. sepiola, L. vulgaris, and Se])ia offi¬ 
cinalis. 

The following observations arc cliiefly taken from a recent a- 
dult female specimen of the O. vcnlrkostiSj lately presented to 
me by my friend Mr Coldstream, and to abridge the anatomi¬ 
cal details,*^ have compared its organs with those of the O. vul~ 
gariSf already fully described by Cuvier in his elaborate me¬ 
moir on that animal, {Mem. sur les Moll. p. 1.) 

The hotly of the vcntricosus is short, broad, slightly depressed, 
rounded, and a little dilated posteriorly, granulated and deeply 
coloured with small reddish brown spots on the back, smooth and 
light coloured on the fore-part. The upper margin of the maritle is 
connected behind, across the whole breath of the head, and has no 
lateral expansions to assist in swimming. other genera LoUeo 

and Sepia, the mantle is free behind, and^ in these as well as in the 
Loligopsis, it is armed with lateral expansions to assist in swimming. 
These expansions are supplied in the O, ventricosus by the muscular 
web connecting the base of the aims. The funnel is long, narrow. 
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rather soft, and liglit coloured. Tlie head is ))road, short, eo%eretf 
with spots aiul minute granules on the back part like the body, 
white on the fore pait with few spf)ls. ft expands without any pre¬ 
vious contraction into ei^^ht stronjp arras^ like an inverted cone. Pei>- 
nant has rcpi^esented a slight contraction of the head betwee^* the 
eyes and the anus. 7'lu^ eyes are very small, almost concealed un¬ 
der the folds of the skin forminpf the loniyitiulinal eyelids, and they 
are placed rather towards the back than the sides of the head. 
The iris is white, has a shiiiiiiff silvery lu'.tre, and is almost co- 
veml witli small lonnd sj)ots of a (h'cp reddish brown colour like 
tliose of the skin. The ci^ht arms have all the same length, form 
and structure, but the two interior are much whiter than the others. 
The arms arc about three times th<* length of tl:e body, much com¬ 
pressed throughout their \\hole length, very strong at their base^ 
and tapering regularly to almost imperceptible Hlamentsat their free 
ends. They aie deeply spotted externally, nearly wliitc on their 
central aspect, and aic armed with a '-ingle range of vnckcis ou 
their inner surface, exteiuling from their base u» their extreme points 
The bases of the arms are comicctcd to each otlier, by a strong mus¬ 
cular web spotted externally, and uliite uitiiin, like the arms, anti 
extending beiwet a the arni^ to ilxnit t!ie tv*eli'th sucker from tiu* 
inoiith. I'he sucker-, comincnee about hah an inch from the fringe<l 
lip of the mouth ; they «ire sessile, bi oad, and \ ery short. I'he suck¬ 
ers next the month <ire nearly a liiu* in bivadtii, they increase regu¬ 
larly in siise to the ^i\th from the base Mliich is the largest on all 
tJic arms, aiiil measures nearly three quaiters of an inch in diame 
ter. From tlie sixth sucker they again diminish regularly in size, 
till they become quite Invisible to tlie naked eye near t!ie )>oiids oi*^ 
the arms With a lens they may be counted to within half a lin(‘ 
from the and about I 1J are found on e,u*h arm, making 888 

on tlie animal. The first four suckei ; from the base, are about tw<> 
lines distant from each <)tlKr, the j'cst au' plaeetl iu close contacts 
In the (). vtdgt/rh the first tlirt'e or four suckers from the mouth are 
likewise placed in a single row, .tikI i little distant from each other, 
but from these to the points of the arms there is a double range ; in 
that species there arc about ‘J tO on each arm, making in nil IfjSO. 
In the (). grnni(iafn\, Cuvier states that there arc 180 suckers (f)0 pairs) 
on each arm, making 1110 suckers on that species. It n4|(ht be use¬ 
ful to observe tliis external character mall the species. Each suck¬ 
er of the ventricosus consi-ts of a central cartilaginous hemispheri¬ 
cal cup, surrounded a veiy broad flat muscular margin, which is 
deeply marked like the inner edge of the cvpj with from fifteen to 
Sfcvcutceu distinct radiatii g grooves. Cuvier has made no mention 
of these thick white, film cartilaginous cups, in describing the suck¬ 
ers of the O, ridgaris. They can betaken out entire with great ease 
from the centre of the suckers, particularly after immersing them in 
boiling water. There is no horn}' circle nor sharp converging teeth 
within these cupsv 'ItT^e find in the pedunculated suckers of the 
Sepia and Loligo. 

The exteriiau dimensions of the adult animal are—from the upper 
margin of the mantle to the lower end of the body 4.} inches; great¬ 
est breadth of tUc body from right to left 8^ inches ; length of thy 
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rtnnsfrom the niuutli 12 inches; extent of the muscular web between 
the arms 3 inches ; breadth of the web between each pair of arms 
4 inches; breadth of the Iiead at the eyes 2 \ inches; e\ternal aper* 
tiirc of the eyelids when exj)anded into -i*circle only Jth of an inch. 
'rhos,:?oloured spots of tlie skin are of a deep reddish brown colotir. 
lathe ckrhosus, Lamarck states that thev are of a bluish ^rey co¬ 
lour. In^he O. oidgaris they arc brown. I/aniarck states that the 
whole skin of the mosc/tafu.s i. wliite^ but C'iirus has represented it 
spotted with red. lu the oentricasns tliey are so minute and crowd¬ 
ed together on the back, as to be almost undistinguishable without a 
lens ; the largest are about tlie tenth of a line in diameter, and be¬ 
tween these are crowded otlicrs infinitely smaller. On the fore 
parts of the body tliey are few, and placeil at greater tlistanoes from 
each other. The colour is of diil'erent intensity in different spots, and 
even in different parts of the same spot, ’^fhey are confined to a 
thin layer on the outer surface <)f the true skin, whicli may be com¬ 
pared to the rete imicosum of the higlier animaK. When a part of 
the surface is plunged into boilin-: wajer. the coloured superficial film 
is easily removetl. In tlic li\ ing state, the spots ajipear and disappear 
in rapiil succession, as in other cephalopodous animals, fn a young 
spei'imen <jf tin* only about I- inches in total IcMigtli (now in 

the Museum of the Universit} ), \\ hich I kept ali> e for some hours in 
a basin of sea water, I observed, that, vdien the surface of lln* body 
was touched with the finger, the iieiglibouring p.iits (juickJy^ and 
rapidly changed colour, clouds of a bright red colour -spread rapidly 
in e^veiy dinxtiou over the* surface, from tlic part touched. This dif¬ 


fused redness, which was* like a blush on the human skin, appeared 
' to be ])rodu('cd by some colouretl fiuiil ]i losing rcjjcatedly to and 
freini minute vesicles on tlie surf.uc of tin* '^kin. 'flu* animal swam 


several limes Jinmedly across the basin, always wi^h its posterior 
extremity forward, by repeatedly striking forward tin* wliolc of its 
webbed arms at the same instant Swimming seemed as unnatural 
to it, as to a pea-ciab, whicJi likewise swims Imrricdly backward by 
Ktriking the water with its tail, or to 11^1113^ bivalve molhisc.i, which 
swim backw'ard by flapjiing tlieir shclL. It likewise climbed up 
the sides of the b.isin. out of tlie water, by sjnrading its arms in 
every dir^tion, fixing its tender stickers to the side*^'. of the vessel. 
andtranllllBg tlie posterior part of its body erii*!. 'J'he granules 011 
the back’parts of the adult animal are about the hizv of a grain of 
sand, situate in tlie true skill, and me seen on the mantle, head, 
arms and wx*b's. "i'he O. gnniutalu.s is di'.tingui.shed by these tuber¬ 
cles or granules of tlie skin, bet they are not confined to that spe¬ 
cies, and Lamarck suspects that it ruo}" he iinly a variety of the vul~ 
garis. There is still a necessity for minuter observations than we 
at present possess, for the accurate discrimination of these singular 
and interesting animals. 

The cartilaginous frame-work of the head is very soft and trans¬ 
parent: it forms rather small orbits, veSj spherical cavities 

for the ears, and a small recess between these two slmt cavities for 
lodgingthe ganglion of the tesophagiis, compared to the brain of ver¬ 
tebral animals. In place of the osseous or cartilaginous plates extend- 
i«g down the liack of the mantle in the other genera, we find two 
^-mall cylindrical ^^tilifurni cartilages a)>out the thickness of a crow 
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extending down the sides of the lower half of the mantle* 
These bodies are thickest where they commence at the bottc^n of the 
branchiae, and become quite Aliform as they descend in a curved 
direction to near the base * of the mantle. They ate not connected 
with the muscular fibres of the mantle^ as might be expected, 
but are placed in distinct cavities. On clipping open the cap¬ 
sules which contained them, they fell out in loose transparent frag¬ 
ments of an amber-colour. The muscular system presents nothing 
peculiar. The fleshy membranes within the sac immediately en¬ 
veloping the viscera, are comparatively strong. Cuvier states that 
the fringed lip in the O. vufgaris is only a fold of the skin (Mem, 
p. 25,) On laying open the lip in the veniricosiiSy a strong sphincter 
muscle is seen surrounding its upper margin, and very delicate mus¬ 
cular bands descend from the sphincter to the sides of the bills. 
Strong muscular bands are seen passing from arm to arm across the 
connecting web^; and within these a thin layer of muscular fibres 
extends longitudinally to the free margin of the webs. The whole 
convex outer margin of the cartilaginous cups of the suckers is co¬ 
vered with the insertions of oblique muscular bands for the varied 
motions of these organs ^ and a distinct set arises from the margin 
of the cups, radiating outwaid to assist the external bands in moving 
the broad disk of the suckera. The muscular structure of the arras, 
the mantle, the funnel, the bands connecting these, and the fleshy 
peritom^al coverings, is the same as described by Cuvier in tlie O. 
vulgaris. On laying open these peritoiieal coverings, we observe 
the great length of the glanditlar-like bodies attached to the supe¬ 
rior and inferior trunks of the veins leading to the lateral hearts. 


When the parts arc floating loosely in water, these singular glands 
cxtenil nearly half an inch from the sides of the veins, and appear 
as empty white pear-shaped sacs, attached by their tapeung ends 
to the coats of the veins. In place of these long pear-shaped bodies, 
wc find in the Loligo surgii/ahe only a thick soft sponginess of tlie 
coats of the veins, which, however, is of the same glandular na¬ 
ture, and secretes a thick white fluid, whose use is entirely unknown. 
The fluid which escapes by pressing these glands is always more 
thick and turbid than the blood which wc find cix'culating in the 
bloodvessels. On cutting open a living L, sa^ittata, thes^landular 
parts of the veins exhibit a remarkable peristaltic nioaL which 
continues as long as any oUxer motions of the body. TheTWo bran¬ 
chial hearts have the same'remarkable blackish-grey colour as in the 
O, vulgaris^ which is probably peculiar to this genus. Those of 
the L, sagiitata have always a pale-red colour. In the veniricostis, 
these organs are pretty 1010 * 6 , destitute of the white appendices we 
find in the L. sagiitata^ dark-coloured through their whole texture, 
and deeply marked internally with columnce carneae, which form in¬ 
numerable small pits in the parietes. The branchiae, about 21 in¬ 
ches Imig, and pretty broad, are immediately connected with a thick 
fleshy band, which h^’^.g^by a thin fibrous membrane to the sides 
of the mantle; and along the thick margin of this fleshy band the 
branchial artery is firmly connected, from the lateral heart to the 
upper end of the gill on each side. They are ramified in the 
same manner as in the vulgaris, and they suffered an injection of 
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size and vermilion to pass witli great ease both tlirough the veiRund 
the artery, I have often found the vein burst in the Ij. sogiUtUa in 
forcing the same injection through th?it vessel, in direction con¬ 
trary to the natural course of the blood * The central heart has very 
thk‘ white firm walls, slightly m<irked internally with cohtmnic c4r- 
necp; its capacity is more than three times that of ejich lateral 
heart. The distribution of the arteries and veins, as might be ex¬ 
pected, was similar to that of the vulgarh^ so far ns I could trace them. 

The white fringed lip surrounding the two bills is rather short; 
the bills, of a deep brown colour, are likewise short and powenTuJ; 
the lower one is niiidi expanded at its base, I'lie tongue is cover¬ 
ed with an amber-coloured hard, horny, membrane, which has 
several longitudinal rows of sharp reflected teeth, J’he upper pair 
of salivary glands arc roiuul, flat, deeply lobed on the margins, of 
a white colour, bound to the fleshy sitles of the mouth, and they 
send their ducts through these fleshy parietes into the month, lly 
remaining some weeks in spirits, these glands acquired a purple 
colour, while the lower pair, equally exposed, were not affected. 
The lower ]>air of salivary gl.anils are of a pale-red colour, about 
an inch long, and three quarters of an inch broad, compressed, 
smooth, not lobed like those of tin* firm in texture, some¬ 

what triangular'or heart-shaped, and thtyaicloo^cly suspended behind 
the upper margin of the liver, hy means of tlteir vessels, nerves, and 
ducts. On cutting open these large compact glands, we find a small 
cavity, like tlie pelvis of a kidney, at ihcir upper part, from which 
the ducts commence. Tiiey are about ten times as large as the 
upper pair. Their two ducts unite into one, which passes up on 
the fore part of the (esophagus for nearly two inches, to enter the 
mouth at the root of the tongue. Wlicn the (vso})hagus reaches the 
upper and back part of the liver, it becomes firmly connected to 
that organ, and expands into a wide membranous crop, deejdy 
marked internally Avith longitudinal folds and covered witll a vil¬ 
lous appearance. The pait ol‘ the crop which is most intimately 
connected with the substance of the liver is drawn upwards in the 
form of a errenm, and has a glandular texture. The crop tapers 
ns it descends obliquely to the gizzard. This membranous crop is 
not pre^t in the Lofic.o mgiiiain, where the a*soj)hagus passes 
without Natation to the stomach, at the Ijottom of the liver, next to 
the spinal sac. The muscular sides the gizzard are of great thick¬ 
ness, and as strong in proportion as tho«e of a domestic fov/1. Its 
two fleshy sides are placed nearer the upper than the lowSr end ; the 
under end is thin and mcmbraiious. The haul cartilaginous lining 
of the gizzard I found quite detached from the sides; and,on exa¬ 
mining its contents carefully m a watch-glass, I collected some un¬ 
digested muscular parts of a palc-red colour, fragments of the cru&- 
taceous covering and joints of young crabs, and some coarse parti- 
x.*les of sand. 1 have no doubt, from the appearance of these parts 
through the microscope, that tlic particles of St.rd aid^ in the Commit 
nulion of the hard sheiks. Tn the sagii^ita there is only a thin, wide, 
membranous stomach in the place of this thick fleshy gizzard. The 
upper and left: side of the gizzard ojx'ns into the spiral stomach, which 
J)as nothing peculiiu*. The large intc^'tinc, on leaving the spiral 
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stomach, makefi a long curve downwards behind the left branchial 
heart, like another coecuni, before it mounts upwards on the fort- 
part of the liver, to terminjite at the base of the funnel. The liver 
is short, spherical, of the usual orange-yellow colour, composed of 
the ramifications of vessels filled witli a coloured fluid. In tke O. 
vulgaris it is cylindrical, from the greater length of the bp.dy ; and, 
for the same reason, it is very long and cylindrical in the sagit-^ 
tala. Its canals are not surrounded by the pancreatic glands, which 
I have ‘jliewn, in the /,. sagiUaiu, to embrace and communicate 
■with these ducts during their whole passage from the liver to the 
spiral stomach, and which v;ere mistaken for the ovarium at a pe¬ 
riod when tlie structure (»f these anitmils was very little known, 
(See Edhe PhiL Jount,^ v(»l. xiii. ]?. The want of tliese 

glands in the O. vcNfrkosus is compensated for by the very large 
inferior pair of salivary glands. The ink-bag is deeply imbed- 
detl and nearly concealed in the substance of the liver, but it 
sends out its escretory duct IVoin the lower fuul fore part of that or¬ 
gan, to terminate ns uMial in the anu«. The colour of tJie ink is quite 
tlifferent from that of the A. sagillaia ; and as the colour of this sub¬ 
stance is constant in each of tlie ccplialopodous animals, a more in¬ 
timate ac‘quaintanco with this <‘haract(n‘ might he useful in tracing 
rela< ions among the diflcrciu species. The colour of the ink in the A, 
sagiiiata is a deep blown, approaching to yellowish-brown, when 
much <h’]iitrd, and corrtspemcis rcinarkalily wilJi the coloured spots on 
the skin of that species. In the i). vvuinvosus, the colour ol'the ink 
is pure black, and is blacki'^h-gr^y when diluted on paper. Th(» ink t 
brought in a solid stale from China, lias the same pure black colour 
as in the eew/r/Vo-w/.v, and differs entirely in its shade, wJion diluted 
from tliat nf the /.. ssagiHaia, as may be seen from specimens 
of the-'C three colours on draw iiig-pa|>er. Swammerdam suspected 
the China ink to be made from that of the *SV/;/V/, Cuvier found it 
inor(» like that of tlu‘ (k'lojms and / oi'igo : but diflerent kinds of that 
substance are brought from China, pinihably made f rom different ge- 
Jiera of these animals, w here they abound of gigantic size. Ink is at 
present made from these animals in Italy {Cuv. Mem. j). 1), and from 
the immense shoals of the L. xsagtUafa cast ashore every spring in 
the Filth of Fortli, it nu'ght likewise be manufactured here. The 
ink is not contained in a simple cavity ^iltachcd to the li^r, but i.s 
diffused through a soft cellular substance wdiich fills the ink-bag, 
and must'render more tedious the preparation of this substance for 
the arts. 

The trsophiigeal ganglia, compared to tlie brjiin and cercbelknn of 
vertebral animals, were v^n dl, white, soft, without internal cavities, 
lodged in open recesses of the^cartilaginous ring surrounding the a‘So- 
phagus, and were separated iVom the cesophagus only by a thin tran¬ 
sparent membrane, to which they firmly adhered. The large reniform 
optic ganglia, the band of nerves proceeding from these to the retina, 
the white pulpy’glandulrfi' masses within the back part of the sclerotic, 
the division of the lens, and the general structure of the eye, are 
the same as in the i^ulgaris. At the bottom of the large shut sphe¬ 
rical cavities of the ears, wliich were capable of containing a garden 
pea, lay a very ilclicatc membranous >ac, containing a little fluid, 
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,111(1 a small red-coloiited stone sliaped like a limpet, the only 
earthy matter in tin's animal These small bones of tlie car are co¬ 
nical, solid, of a rose-ted colour on the sides, flat and white on 
the base; their apei is rounded and curv backward, their length, 

breadth, and height, are about half a line. When cut, they appear 
white and translucent wuthin, like the inner layers of an oyster shell } 
they are very slightly excavated in the centre of their flat base, and 
they dissolve with effervescence when touched with nitric acid,, 
like other substances composed of carbonate of lime- The great 
nervous trunk accompanying the small artery in the central tube of 
the arms, the greal ganulion, witli about twenty nerves radiating 
trom it, placccl within tlie upper and back part of the mantle, and 
the other nerves and ganglia, were \crv conspicuous, and corre¬ 
sponded in distriljution to those of the im/^aris. 

The specimen I dissCc'ted was a female, and the ovarium, consist¬ 
ing of beautiful detached ramified trunks, enclosed in a wide mem¬ 
branous sue, occupied tile low'cst jiart of the general cavity of Lho 
body, as in the other cephalopodous annuals. The ova, instead of 
being attached by their peduncles to a single jjoint. as in the rw/grf- 
n.s'CiSci Cw7. j) Iwere att.-u'lu'd to the extreme ramiflcn* 

tions of about twenty bianehed trunks, which hung by separate 
^talk^s from the upper end oi* the mc’ ibianous sac* The two reni- 
form glands throui*h which the o\iducts pass, and wdiich very pr(M 
bably secict the coverings of the ova, as in the skate and other 
fishes, .and coimeel them togetliei, were about tin* si;<c of a i)ea, of 
the same dark eohuir as the lateral hearts, and were pla(*cd about 


half an inch iron) the ]ow(t end of* the oviducts. Tin* ovuluet^^ 


opened on each side about half way belwaa'ii the liieral hearts and 
the anus. 


McicoroIi)Sii<al Ohbrrvaffovs made in Jamaica hp ihe late Jnus 
AiiVns.n, Ksq, Sar**eofi^ Jamaica. ('oninuniicidcd by W 
(I ThK\eo^an, ^V. S ^:c 

he autlioi of the Ibllowiog Tables is well kiumn to the pub¬ 
lic. lie publislied an necoinit of (he Kjiideniie Catarrh of tlif 
luttoi* end of the year*nS0, ns it ajipeared in Jainaica^ in Me<l 
Com. %ol. xvii. j). 191), 1791^. Also, an account of the Germina¬ 
tion and liaising of Terns from Seed, Trans. Lin. Sot\ vol xi* 
p. 93, 1792; of the Quassia Tolygama, or Bitter WocmI of Jas 
niaica; and, of the Cinchona braeliycariv., a new species of Je¬ 
suit’s Bark, foyi^d in the same island, T'an^'. Sw. Edin. vol. iii. 
p. 205, 179L 
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A TABLE, shewing the Highest, LowcH and Medium Heat, 
at Sunrise ; between One and Two o'Clock, p. m. ; and be¬ 
tween Eight and Nine o'Clock at Night, by Fahrenheit's 
Thermometer, for Five Years, vir.. 1786, 1787,1788,n789 
ami 1790. ^ 
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The greatest quantity of rain appears to have fiillen be¬ 
tween the months of May and November. Hail is mentioned 
in Mr I^indsay’s Notes to have fallen on the 27th and 28th of 
August 1791. A sniart sliock of an earthquake, which lasted 
about half a minute, happened on 21st Octolwr. Another is 
mentioned on 1st July 1791- 
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A Description of the ‘genus Maleshe.rbiu bf the Flora PeCurt- 
ana; with lieinarks-^on its Affinities. iJy JNIr David Don^ 
Libr. L. S.; Member of the Imperial Academy Natui'tiJ Cii- 
riororiim, of the Wernerian Nat. Hist. Society, 

•Thk oliarnctcrs and habit of Ma/cw^herbm appear to me suffl- 
liently important to establish it as tlie type of a distinct natural 
group, to which tlie name of i\fale6‘herb}a(rtt 'may be givena 
The necessitv of attending minutely to tlio structure, lK>th of 
the flower and fruit, is now innvcrsally admitted; and I wisJ) it 
wore as generally allowed, the object of the bi)tanist sliould 
Ik? rather to jioint out llic re.d structure and allini<i(\s of indivi- 
iluals, than to attempt extensive and unnatural combinations, in 
tlie presta'it infantine state of botanic scietice: for it must he ad¬ 
mitted, that nothing is more injurious to a system, than tlte un- 
natiO’al association, either of geiu ra oi’ specaes; and pei'liaps no¬ 
thing has rended more to retard the advanccancnt of svst(?nmtic 

• 7 » 

botany, than the fear of an unnecessary midtijilicatiou of immes* 
tliereby inducing the i‘ontraeted notion of JVtaiinng entire many 
heterogeiK'oiis orders and genera. If we but turn our eyes over 
the ])ages of works proh'ssing to be general Systems of l^lants, 
we will tind abundant evidence of tlie justness of Avhat has been 
advanced ; and if we but consider how few indivi<Iu;ds in any of 
the cxtensi\e m'niTa ot orders Jiave been investigated witli tliat 
care and precision liy which the true nature of tlieir parts, and 
their relative affinitii^s, can alone be ascej'tained, we should not 
perhaps ho so averse to their separation into smaller groups. 
The Mf(/cshcr/){ncr(V agree on the one hand Avith Passi/fo?'etf\ and 
on the other with l^tn'ficranrc. They differ from the former in 
their erect ovula ; in the insertion of tlie styles; in (lieir ascending 
incumbent anthers; in the jilaccntie not .extending above the 
separation of the vaives ; in their naked seeds ; in their 
thick, fleshy, almost hemispherical cotyledons; and finally, by 
tht'ir great difference in habit, and by the absence of stipules at 
the base of the lea\’cs>. From the latter (J'wr/nvwcn?), with 
which they agree well in habit," and in the structure of their 
fruit, in their erect ovula, in the structure of the anthers, and 
in the furrowed nature of their seed-covering; they arc cssen- 
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tially ilistinwuislied by the prcsinice ivl' a corona, atul in the jx'r- 
sistent nature of the inner series of the floi’al envelope ; by their 
incunjbent anthers; by the insertion <'f« the styles ; by the pla- 
cent* beinif confinetl to the lower hall of the capsule; by their 
straight c’^jbryo, and by the Ibnn of the cotyledons; and, last¬ 
ly, by the absence of the fleshy scale (prolwdjly the rndiinent of 
an arillus) at the base of the seed. Tlie jfalcslierhiacecc ajipear* 
lo be related also in a certain decree to [jxisccc. whose charac- 
ters and allinities are yet hut imperfectly understotxl, M, Au¬ 
guste de Si. Ililai'v, in his valuable memoir on the allinities of 
the Cueurbitacae, has already [)oiT)ted out the aflinity of 'I'ltr- 
in’raceee and Loaseee tt) Passl/forea’, 

The genus Malesherbhi was established by Kui/ and Pavon 
in their Genera Plantamui Florce Peruviantr el ('liUensis, pub¬ 
lished in the year 1794, and de<licated to the meniorv of the 

' * 

unfortunate M. Lamoignon tie ^lahsherltes, a distinguishtHl 
philosopher, and a great hner of botany, whi> fell a victim t(^ 
iiis zeal for tlie cause of justice anti luimanitv. and fta- the ho¬ 
nour aud glory of his eoimii v, in the early part t)f the Kreiieh 
Jlevolutiou. The genus was siibseipieiitly published l»y C'ava-. 
nilles, in the fourth volume of his leones Phitilaruui, under the 
name of Gfinoplcnru ,■ but \t hat u.is ins object in el.anging the 
tiame docs not a])pear, neither is it u mailer t>f any Imptatance, 

I shall iHiw prtK’eed to git ee. b.otanical tlescrij>tion of the group, 
>\hieh may etjualiy he consjdi retl as that of the gemis 

MALKSnKR15L'\(T,.K, 

J^ASSIKLOHEARCM gUimS, Ju.SS. 

Perianthium luonophylluin, tnhiilosiirn, memhranacenm, inflatiiui. 
coloratuni, nervis tieeem in limbti tlifl'iise ramosissimis, e hasi sur- 
sum perjigratnni •. covona contimijilu brevissirna membra, 
naceil v. acute dentatfi v. 10-loba, laciniis ‘2—l-dcntatis, oi-nata; 
limbus duplici ordyie 10-fidus, uterque porsistens, palulus. icsti.. 
vutione imbricata ; iiilcriore petaloideo, ivstivatinne convolutil. 
Stamina 5, hypogyna, exserta, apici colmuiue inserta, laciniis iij, 
terioribus perianthii opposita:,/i'7«a(CT/a filifonnia, glabra, com, 
pressinscula: anthera: lineares, reiusa>, bilocular^, filainentis 
mediate annexm, incumbenti-ereette: /oe«Z/# paralleJis, margine 
longitudinaliter tlehiscenlibus, ab inseVtiono mameiiti ad apicem 
fere usque confluentibns. , 

Phtillum: ovarium apici oohunnap adnatum, subglobosnm, obscurtl 
triangulare, uniloculare: ovulh cvectis, biseriatim indeflnitis, fu. 
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niculo umbilicali dtipitatis: styli 3, longissinn, capillares, glabri, 
persistentes^ valvis ^apsulae alternantes^ et inter ipsarum bases 
insert!: stigmata simplicia^ clavata, disco concavo pruinoso. 

Capsula clongata^ trigonh, 1-locularis, apice trivalvis^ dehiscens, 
polysperma, basi membranacea: vahis crustaceis. ^ 

Placmtce: cost(v 3, prominentes, funiculis persistentibus seminifeiis 
stipata?, parieti capsular infra dehiscentia^ locum insdJto?, axique 
valvanirn perpemlicularcs. 

'Sanina crecta, obovata, ventricosa, duplici serie oj-dinata, fusces- 
centia, funiculo umbilicali stipitata, apice stropbiolu fungosa la- 
cerata, basi umbilico tuberculiformi aucta, extus sulcis plurimis 
parallelis acquidistaulibiis longitudinalibus transverse rugulosis 
notata: testa duplex ; exleriore Crustacea, crassiusculd; intcriore 
cartilagined membranacea: albumen copiosum, carnosum, aqueo- 
palliduni. 

Emorj/o ercctus, teres, axilis, lutescens, albuminis ferd longitudine: 
cuh/ledoncs oibiculata?, crassie, bine convexa?, inde plana*, penc 
heinispha;ricac: }iidicula teres, crassa, obtusissima, recta, cotyle- 
donibus longior, centrifuga. 

Plantte (Peruvia; v. (Uiili apricis propria*) credee, ramosissmie^ pn^ 
bescenteSy caule infame sujfruiicoso. Folia ahernay simplickty exsik 
pulata. Flores immerosisshniy axiUares v> ivnninaleSy solitarily ses* 
sileSy btleu 

Maleshehuia, Rnvi et Pavon^ Gen. Plant. VI. Pernw et Chil. 
p. 45. 

(Jynopleura, Cav. Icon. iv. p. 32. 

Obs. Character idem ul in ordine. 


SIK( lES. 

1 . M. thyrsipora^ foliis liiu*;n*i-lanceohuis acutis sinuato-den- 
tatis tomontosis, perianthii fauce coaictata, corona decemfida: 
laciniiH 2-4-dcntatis. • 


Maleaherbia thyrsiflora, Puiz et Pavony FL Peruv. et Chil. iii. p. SO. 
t. 254.— Syst. Peg. FI. Peruv. ci ChiL p. 79« 

Gynopleura tubulosu, Cav. Icon. iv. p. 52. t. 375- 

Hab. In Peruviffi apricis argillosis provinciarum Canta?, Huaro- 
cheri, et Caxatambo CRuiz el Pavon, DoinbcyJ; prope oppidum 
Purruchuco, 18 leucis a Lima frequens, eliatnque juxta Obra- 
gillo et San Buenaventura .—Ludovicus Nee. I 7 . 

Floret Aprili et Maio. 

Plania suflruticosa, 2-3-pedalis, foetida, hirsutissima. Folia con- 
ferta, sessilia, lineari-lanccolata, acuta, obtuse sinuato-dentata, 
supra leviter canaliculata, basi aliquantulum attenuata, 2~S-un- 
cialia. Flores flavi. Perianfhium tubulatum, scsquipollicare. 
Coronee laciniis alternis exterioribus segmentis perianthii oppositis 
angustioribus, plerumque bidentatis. 
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2. M. paniculuta, foliis oblongis obtusis piniiatifulis cilia- 

tis, perianthii fauce dilatatu, corona simplifti acute dentata. 
Gynopleura linearifolia, Cnv. Icon, iv. jj. 52. t. 376. ? 

Hab. Chili boreali —Alexander Caltlcleugk, T 7 . (v. s. iu Herb, 
Lamb.) 

Planta erecA, pyrcmidato-rainosissima, Icvitcr Ccanescens, 

dalis. Rmni teretes, pube snbtili vestiti- Folia iilterna^ scssi-* 
Ha, nunc basi auriculnta arnplexicaulia, oblonga v. lanceolata, 
obtusa, pinnatifkla, pube sericeA piHs plurimis setaccis intermix- 
til potissimum atl niargines ornata, uninervia, nervo pinnate ra- 
moso, potentia, seniipollicem v. poUieem longa, et 3 Hiieas v, semi- 
unciain \aia;7illhra linoari-oblonga, stepo Integra; lachiiis oh\on- 
gis obtusissimi^; bijimisditabus majoribus, stipulas simulantibus. 

Florp.s punicula' rnodn tlis))o.siti, niiiiierosis&imi, palliflo hitei, sic- 
citate violacei! pedicello brevissimo crassn siilFulti. Perian- 
Uiiuvi copiosc villosnni, uiiciale: tfdiffs august us, eyliiulraceus, 
nna basi callosa: dilatata, cani}>annlata, tubo duplo trijdo- 

vc longior: coroitd simplici, tenuivssiino nienibranacea, multidon- 
tata, ileiitibus breviljus acutis inaajualibusj v nerviiriini calyci- 
iioruni raiius lateralibus arcuatis ortiim diicenie: Irndnix duplici 
ordine 10 -partitus, nterque persistens, coloralus; hiciaiix cjrlc^- 
yioribus calycinis, lanccolatisj obtusis, icstivatione imbricatis; 
iftferionbus peliiloideis, alternantibus, ovalo-binceolalis, inucro- 
nulatis, latcrilnis])jinnn infrqualibus, magis coloratis, fcslivatiunc 
convoliJto-imbricatis, basi aliquanto attenuatis. Nervi 'perianihii 
udliue siinpliccSj ad sinumitatcm in ramus tres tllvisi; alirr^ 
1 amnio intermedio in laciniis pctaloidcis ramosissime difluso; 
califcbutram lachuariim raimihs latciulibiis ]>revissiiui* distinctis, 
arcuatis, crctcriim confluentibus. Cielera ut in ordine. 


Fur numerous specimens, both in flowc^r and fruit, of this cu¬ 
rious sj)ccics, we arc iiule})tcd to our highly valued friend Alex¬ 
ander Caldcleugli, Fsq. F, K. S. & P, Tj. S. wliose zeal in the 
cause of science is known and aj)preciatcd. lie discovered it in 
the neighbourhood of Cociuinibo in Chili, together with many- 
other new and equally interesting plgnts, a complete collection 
of whicli he has transmitted to Mr Lambert. It may possibly 
prove to be the same with the plant of Cavanillcs above quoted^ 
notwithstanding the disyepaiicies in the description and figure; 
but, as I have never sevn specimens of it to trompare, I dare not 
venture to affirm them to be identical. 
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Account of a Gelatinous Quarisi or Siliceous Sinter, which 
Jbrms the basis of' varieties of Old lied Sandstone, By jM> 
T. Guii,t.kmin. 


As this interesting mineral occurs in some of the ^nrlstone of 
' this country, wp liavo drawn up the following account from a 
memoir of Guillcmin, published in the Annnles des Mitics fop: 
1826. 


K.rternal Characters .—This nunerat is of a pretty pure whilo 
colour, which, in some varieties, passes into greyish or yellowish 
white; it lias a resinous or scmiresinoiis lustre, and passes into 
flull; it presents itself in irregular masses; its fracture is some^ 
times conchoidal, sometimes subconchoidal or even; it is scarce-, 
Jy translucid on the edges.; when dull, it is opaque; itscratcjiesi 
glass with dilHeulty, and is scratehed by steel; it is easily fran¬ 
gible ; it adheres to the tongue, anil is cajxtble of absorbing a 
quantity of water; its specific gravity varies according to 
the quantity of rujuiil which it contain-^. 

When immersed in distilled water, gaseous bidiblcs arc speeds 
ily disengaged, which rise after (Jne another ; and, at very Short 
intervals, a whizidng noise is emitted, and from time to time 
cracks are hearil; a fissure then forms, and gives rise to a new 
column of bubbles. At the end of twelves hours, there are stilf 
bubbles escaping; after eigliteen hours Uie absoiq>tion appears 
complete. If boiling water be used, the disengagement is much 
more rapid, and by means of it bubbles are still made to rise 
from a fragment tliat has been immersed in cold water for seve* 
ml hours, and which appears saturated. A fragment of about 
five grammes weight, already containing 11.11 per cent, of wa¬ 
ter, according to a trial made at the moment, still absorbed 
14.3C, in nil 25. 4*7 pel cent, at llu^ temperature of six degrees of 
the cNDUtigrado thermometer, A hundred parts of this sub^ 
stance, therefore, saturated with water, contain 20.30. Another 
fragment of about 10 grammes, dried before immersi’ftn, absorbs' 
ed 34,61 per cent, of water at ^ero, or Bbont: a fourth’of it«4 
weight, 03 in the pi’ececting experimeni. . . ■ 



These specimens, left to tlicmsclvcs for tw'o or three hoors^ * 
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returned to their original state, that is to say, came to contain 
only 11 or 12 cent, of water. 

The density of a fragment saturated with water was 1.80 at 
Cg d^rees, 1.812 at 6 degrees, 1.797 ai 13 degrees; that of a 
fragment containing 0.111 of water, 1.07. at 2 degrees^; and 
that of a fragment 1.5C at 5 degrees. In the two last ex¬ 
periments, the absorption of water, and the disengagement of * 
gases were prevented, by covering the surface of the fragments 
with a thin coat of olive oil. Lastly, the density of this sub¬ 
stance, when weighed dry out of the water, and under the wa¬ 
ter, after an absorption of eighteen hours, was found to be 2.215 
at 13 degrees of the centigrade tltermonieter. 

Chemical Characters. —Exposed to the heat of a lamp in a 
small matrass, this mineral affords water; gently heated in a 
platina crucible, it gives out all its water without losing its re¬ 
sinous lustre ; it becomes a little more translucent, with a tint of 
yellow opaline colour; when cpiickly heated, it decTcpitates, 
splits, whitens, and becomes opacpie by the intrusion of the air 
into the fissures which are formed. 

It is infusible before the blow])i}x'. The thinnest splinters, 
when strongly heated, become transparent, and assume the vi¬ 
treous lustre and hardness of hyaline quartz. It is aflectcrl, 
like pure silica, with all the chemical agents. Caustic potash in 
concentrated solution very readily attacks it at a boiling heat; 
it is dissolved almost instantaneously. Muriatic acid precipi¬ 
tates it in large white gelatinous flakes, when the liquor is con¬ 
centrated ; and, on the contrary, when a sufficient quantity of 
water is used, a precipitate is not immediately obtained, and by 
evaporation a transparent jelly is pro(y.n*cd. 

Analysis .—The water is not combined in this siliceou.s sub¬ 
stance. I thought, at first, that it was; having been deceived 
by the difficulty of chasing the last portions of this fluid, which 
is experienced when the heat of boiling water only is employed ; 
but, I found, that, byji prolonged desiccation, the water always 
diminished, and at length was entirely expelled. The results 
of it» analysis are the following: 

JANUARY-MARCH 1827- Y 
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It contains no lime, nor have the oxides of iron or of manga¬ 
nese been detected in it. I have in vain searched for alkalies by 
means of carbonate of lead. 


ObHerx}atims .—This siliceous substance differs from the 
quartzes and flints in many of its characters, and especially iit 
the density, which, in these minerals, is about 2.6*6 ; hut it lias 
a great rescmhlaitee lo the siliceous sinter (Quartz concrettonni 
thermoghie of Hauy). Both have the same lustre, the same 
hardness, tlic some fracture. The density differs but little; 
Klaproth found that of tlie tliermogenous quartz to be 1.807. 
These two minerals appear to be a siliceous jelly scarcely con¬ 
solidated ; they are both equally soluble in potash, and they 
liave both the j)roperty of retaining water, and the power of ab¬ 
sorbing a new dose of it. The diflerencc which exists between 
these two substances is the manner in wliich they upj)ear in na¬ 
ture. The siliceous sinter or thcrmogenoiis quartz is almost al¬ 
ways in stalactites or concretions in the neighbourhood of hot 
springs, particularly those of the Geysers in Iceland. A sub¬ 
species occurs in the island of Iscliia, upon a decomposed gra¬ 
nite, and is considered as a volcanic production The position 
of the gelatinous quartz is diflercnt. 

Geognostical and geographical positions. —It occurs in the 
Comnjune of Tortezais, in the Department of the Allier, and is 
very abundantly diffused there, bometimes serving as a cement 
to sandstones, and sometimes occurring in the midst of these 
sandstones, in masses ofteij of considerable size. On the route 
from Noyant to Cosne, between Bussiere and Tortezais, one 
of these masses is seen intersecting the road for a" length of 30 
metres, and recurring on each side in the fields in detached 
pieces over a great extent. 

It is fi.sfiured in various directions, without any appearance of 
regularity^ The surfaces exposed to the air are always more or 
less altered, and pass into duatstonc (neclic quartz) I have not 
been able U3 meet with It in the form of coHcretions. If this 


Vi 5 e Jameson’s System of Mineralogy, and Manual of Mineralogy. 
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subataoce ha» been deposited by hot springs, they must have 
been very large and very numerous, and k would be astomshiog 
should no remains of them be still visible. None of those which 
I saw were either saline, or warm, or mcrusting. The nearest 
Avarm spring is that of Bourbon I’Archambault, and it does not 
form siliedJus deposits. 

The sandstones which contain this gelatinous quartz must* 
have been deposited at the same time with itself, for they are in¬ 
timately mixed. 1’he gelatinous part always contains rounded 
grains of quartz, and it is rare that the 5«indstones have not this 
jelly, which serves as a cement to it, although it is only in small 
<juantity'; and there is a transition from the one to the other by 
a change in the proportions of the rounded grains, and of the dis¬ 
solved portion. 

The variety t)f sandstone which abounds most in gelatinous 
silica, is formed of grains of hyaline and milk-Avhite quartz, 
rounded, and of a small size ; some grains of opal alst> aro seen 
in it, but there is no felspar or kaolin. When the silica is in 
the noetic state, it is difBcult to determine whether tliere be kao¬ 
lin or not, from the mutual resemblance which these two white 
and friable substances possess. Anotlrer v'^aricty of sandstone, 
is, in a great measure, formed of grains of hyaline quartz ; some 
.scales of mica and spots of red oxides of iron arc also perceived 
in it. The red spots arc seen to increase in size and number; 
they are f'ormeil of a siliceous paste, coloured with tritoxidc of 
iron. The red colour at length predominates, and the mass be¬ 
comes entirely of that tint; a multitude of small grains of quartz 
and of gelatinous spots are, however, seen in it. 

These sandstones are supported by conglomerates compo^ 
of blocks of quartz, granite and n;icas]ate. These conglome¬ 
rates reit immediately upon the prirajtive formations. Above 
the red-sandstones there occur strata of sandstone and bitumi¬ 
nous slate, with impressions of ferns and jujici, containing beds 
of black coal and iron-ore. They have the same direction and. 
inclination as the coal-sandstones which they support. No roefc 
of volcanic origin is found in all these formations. It is,, there- 
^re, in an intermediate deposit, which might be referred to the 
old red-sandstone, or • the lower lieds *of a coal-formatioii, that 

Y- S ■ ■ 
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Mr H. Meikle on t?te Specific Heat 

this gelatinous silica occitrs. ’This position is very different 
from that of the them^pgenous quartz of the islands of Iceland 
and Ischia .—dcs Mines 1826. 


Hxpetiments to lompa/rc the specific Heat of Air, tv/^der a ctm- 
* sfant i’otume, with its specific Heat under a constant pressure- 

By Mr Henuy Mkikle. (Communicated by the AuthoF.)> 

It lias been long known, that gaseous bodies emit heat when 
compressed, and absorb it when dilated,—a property, by the by» 
which is not easily rreoncileable with the creed of those who sup¬ 
pose heat to be merc motion. Little, however, was ascertained, 
for a considerable time, regarding the amount of the change of 
temperature accompanying a given change of density. The 
earliest experiments to determine this question seem to liave been 
those of Professor Leslie. Mr Dalton and M. Gay Lussac have 
also engaged in the same inquiry *. As the heat evolved or ab- 
8 orl)cd by a change of density', depends on the difference between 
the specific heat under .t constant pressure, and that under a 
constant volume, if w^e could find the ratio of these quantities, 
w'e should be enabled to determine their relation to the heat 
evolved or absorbed, and from this the change of temperature, 
and conver.H?ly. From certain experiments of MM. Delarcx^he 
and Berard, the Marquis de J.aplace‘‘instituted .some calculor- 
tions ■f’, which happened to come nearer the point than could 
have been expec'ted ; for these experiments were not at all suited 
to the purpose 4 and it is the more remarkable, tliat they sliould 

* According to the experiments of this last author, tinder or amadou is in. 
flamed by the sudden compression of air into one-fiftli of its bulk. 'Some have 
even questioned the fact, and others conjecture, that combustion commences 
at lower temperatures, as the air is denser. But iqay we not suppotie, with 
in<n?e probability, that the pressure on the tinder, being suddenly augmented 
in an almost nine-fold ratio, should elicit much heat from this compressible 
substance it^f? So that, till something else be known'on the subject, we 
'need neifll» doubt the fact, nor believe that a flvefold compressian of air 
would df Itself generate an ipflsimmatory temiSerature. The melbirtg of fine 
(wheSi or thin metallk leaves, would afford a surer test oftH«>teiii|>eratolkeffn 
c^pre^^ air, than the kind^g soft ^ngy bodies. 

, , t Annalcs de'Chimie et de ?hys, ui. 235 . 
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have been used as the basis of such calculations, considering 
that,.at as early a period (1812), MM. Desorn\es and Clement, 
had^ with a very different view, made some better-contrived ex¬ 
periments, from which an approach to the true quantity could 
have.beeii*made with more certainty. Their method was very 
simple, and required no thermometer to shew the variations of 
temperature,—a contrivance which is said to have been first sug¬ 
gested by Lambert. No notice, however, seems to have been 
taken of these latter experiments,—probably because they wcMPe 
associated mth a most fanciful inquiry after the absolute zero, 
till MM. Gay Lussac and Welter undertook a similar and more 
extensive series of experiments, giving nearly the same results. 
Of both of these and the inconsistent conclusions deduced from 
thOTi by MM. Laplace and Poisson, I have had occasion to 
speak in the first volume of this Journal, where I have shewn 
that, whatever be the ratio of the specific heat of air under a 
constant pressure, to its specific heat under a constant volume; 
if that ratio only be constant, the variations of the quantity of 
heat in a mass of air must be uniform, while those of its volume, 
under a constant pressure, form a geometrical progression; and 
it is remai’kable, that our first-rate authorities on the subject, 
who admit the constancy of this ratio, did not see that it was di¬ 
rectly at variance with the commonly received theory of the air- 
thermometcr. 


But, although the value of the ratio referred to have nothing 
to do with the true law of temperature, yet its exact determinate 
tion would be of great moment in various researches. Consi¬ 
derable deference is due to the experiments of the illustrious 


philosophers above mentioned. TJiey were wdl calculated for 
shewing that the ratio of the specific heats is constant; Wau.kr, 
supposing any inaccuracy to attach to them, it tyoiild be com¬ 
mon to all the cases. But I had always some doul^ whether 
vtheir apparatus was the most eligible fof determining the exwit 


horizontal pipe, communicating with*a vertical glass tube, 
minating in some light liquid to act’ the pa'^t of a very sen^ble 


value of that ratio. The apparatus mostly employed cons^l^ 
principally of a glass balloon, to the neck of which was ,a 
brass cap and stopcock. From the lade^f the cap, proceeded a 


gauge or measure of the variations of pressure. The same ho* 
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riaontal tube could bd^oonnected with aputnp <^dfen«ter, ‘for 
the puipose of rarifyin^ or condenacig the included cut at jplea- 
sure. 

Thih^ being thus prepared, a -slight change was effected in 
tke density of the included air; and, after waiting a Ifhle till the 
tformer temperature was regained, the stop-oock was opened, and 
great care taken just to have it shut again by the very nidi of 
time that the liquid within the gauge-tube had acquired the level 
of the outside, it being supposed that this was a proof that, at 
that instant, the included air had exactly regained the atmo¬ 
spheric pressure. A small interval being again allowed to re¬ 
store the former temperature, the column of liquid in the gauge 
now shewed the change of pressure due to the last variation of 
temp^ture. 

In this mode of operating, there is some ground for suspect¬ 
ing two sources of error, but which fortunately would be op¬ 
posed to each other. In the first place, the air would take a 
sensible time to pass through a moderately sized stop-cock ; and, 
during that interval, a considerable portion of the change of 
heat due to the change of density, would be lost on tlie sides of 
the vessel ; especially considering how quickly heat might be 
communicated between air in its then agitated state, and a vi¬ 
treous surface. On the other hand, the liquid in the gauge-tube 
might have acquii-ed a force from its motion capable of carrying 
it to the common level of the cistern, ^ before the spring of the 
air v/ithin had come into equilibrio with the atmosphere. If so, 
it is evident that, in the above arrangement, the stop-cock has 
been shut before that equilibrium was attained ; and which shut* 


ting,would, therefore, have been too soon, were it not that it hap¬ 
pens nearly to be balanced by the other source of fallacy. To 
Ulustrate the second case, let one end of a glass-tube be stopped 
with tlie finger, and then let the other be immersed vertically in 
a.jiar pf^ater. On removing the finger, the water, which had 

ssed by the included air, mil start considerably above'' 
the common level; so that, were the finger only partially re-i^ 
QCU^ed, and suddenly re-applied to shut the tube agaiii^ at kteb’ 
pf time that the water within did not spring hightet^haU' 
^fipsamon level, iP is clief^r that the fortfe of the incldded^kif 
miist iSljll have exceeded the atmospheric pressure ; and iHftt It 
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was tbU exc«<!>.s which prevented the liquor from rising to the 
stune height ae before. 

With the view of making similar < ikperimentS) which should 
be Jh a great measure free from such objections, 1 had an appa¬ 
ratus fitted up on purpose. It consists of a large fiask, made of 
strong tinned iron, and capable of containing S300 cubic inch^ 
dT mr. The neck is 6f brass, about two inches wide; and into 
this was fitted by grinding a brass stopper, hollow and open in¬ 
ward. At equal distances from each other, four apertures were 
cut through the sides of the neck and of the stopper. Each is 
1.2 inch long and 0.6 broad ; so that these together can form a 
communication between the atmosphere and included air, equal 
to S.88 square inches, or the opening of fourteen half inch st(^ 
cocks, and which conimunication can be both opened and shut 
by simply turning the stopper onc-fourth round,—^an operation 
which Inquire.'? but a very small moment of time. 

Near the neck, a tube branches out, and joins a vertical glass 
tube, which, terminating in some light liquid, forms the same 
sort of gauge as in the apparatus first alluded to ; and, on the 
opposite side, is an aperture for attaching a pump or condenser 
to change the density of the incliuled air. Tlic air-vessel is in¬ 
closed in another, both for the purpose of keeping’the tempera¬ 
ture steady, and also for applying a bath to maintain any tem¬ 
perature required. But, during tempestuous weather, or when 
the barometer is very unsteady, Jio experiments can be made 
with such apparatus. 

As a preliminary step in the use of this instrument, it is ne¬ 
cessary to ascertain at what rate we should turn the stopper, in 
order that the included air, when its pressure has been previous¬ 
ly changed from that of the atmosphere by about 6<4 inch of 
mercury, may have a sufficient opportunity of regaining the ex¬ 
ternal pressure. To* determine this, the following method was 
empJoyed : Having injected air till the, increase of pressure, 
when the temperature had settled, was indicated by a depres^ 
column of water of about six inches, I turned the stopper oPcj 
fourth round, by which it was both opened and shut. During 
thjs.pperation, I noted fepw far the previously depressed water 
in ^0 gauge tube started above the comtiriSn level. The sam^ 
qper^tjlpn was repeatcil, with the tfifieronce of only turning 'tS 
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stopper one<eighth round, so as to leave its apertures complete¬ 
ly open; and, on observing the gauge, it just sprung to the same 
height as before. Repeated trials satisfied me, that, with such 
small variations of density, it would require considerable Iiaste 
to turn‘the stopjier too quickly. In both of the case^just men¬ 
tioned, the range through which the stopper turned was limited 
by a catch. But in the experiments to be afterwards noticed, 
I generally used a lighter fluid than water. 

It is evident, that, instead of injecting air, as I usually did, to 
increase the pressure above that of tlie atmosphere, it would 
come to the same thing, if wo first close the large vessel at a 
temperature a few degrees below that at which we wish to oper¬ 
ate, and then raise it to the temperature which is to remain con¬ 
stant during the experiment. This consideration aflbrds, per¬ 
haps, the simplest means of explaining the rationale, or use of 
this sort of experiments. For, let the pressure of the air when 
just shut in, be in equillbrio with the atmosphere, but suppose 
that the temperature of the apparatus is next raised, so as to in¬ 
crease the pressure and depress the liquor in the gauge h 
inches, which we may call h degrees ; then, if, whilst this 
augmented temperature of the apparatus remains constant, the 
stopper be ttirncd one-fourth round, as above described, the 
equilibi'iuui with the atmosphere will be for a moment restored, 
the communication with it again cut off, and the included air cock¬ 
ed by the dilatation, but it will soon absorb heat, mid recover 
the former temperature, as will be indicated by a second depres¬ 
sion of c inches or degrees. This is obviously the change of 
temperature due to the excess of the quantity of heat, which 
would raise the temperature h degrees, under a constant pres¬ 
sure, above yhat raises it h degrees under a constant volume. 

From this it would follow, that the quantity of heat which 
raises the temjierature h degrees under a cofistant volume, would 
only jrais^t h—c degrees under a constant pressure; or, that 
the spec^ij^c heat in the first case is to that in the second as 6-^ 
to 6.' 


," ^ti:ict.}y spiking, neither the yolilme during thfc first id^t^se. 
oj t thef second is constant, bdoouse. 

d^r^^sion .pf, tl#Jiq4n^ in the gaugc.*<tube frade^'adiitle 
©ore jroom fw the ah. This, to be attre, cotjld be 'olMaicrd by 


i i 
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using a tall jar, and pouring in more liquor till that in the gtiuge 
reached ita ^nner level. However, it is easier and more accu. 
rate in practice, to overlook those inert ufents of volume, because 
they*will be 'proportional to the depressions themselves, and 
therefore, the ratio of these depressions, which gives thh tiling 
wanted, is not altered by this circumstance. For the same rea-k 
son, it is better to neglect any change in the height of the liquid 
in the cistern, and only to observe its height when the air-veSiKl 
is open. 

As an error might have been introduced by allowing the li¬ 
quid in the tube to spring up and displace a portion of the air 
it contained, or at least to render the volume uncertain by its 
undulations, a cork was struck in it, immediately above the com¬ 
mon level. It was not so tight as to prevent the passage of air, 
but it operated as a sufficient check to the rise of the denser 
fluid. Every other precaution I could think of was attended 
to, and the mean of many experiments with this apparatus gave 
the ratio of the specific heat of air under a constant volume, to 
that under a constant pressure, as 1 to 1.334, which is so near¬ 
ly as 3 to 4, that I am inclined to consider this the true value. 
However, I intend to repeal these experiments, and to prove 
them by a different process 

The ratio of 3 to 4 does not completely bear out the amend¬ 
ment proposed on the Newtonian theory of sound, by the Mar¬ 
quis La Place. But a complete theory ought to account for the 
almost absolute control which wind exercises over the intensity 
of sound. I have often thought that both the intensity and the 
excess in the experimental over the theoretical velocity, are con¬ 
nected with the yeaction of the earth’s surface. As an illustra¬ 
tion of this, sound is well known to be rendered more intense, 
by passing along the face of a wall or precipice; and veify likely 
it is at same time accelerated. 

From the experiments of MM. Desormes and Clement, the 
ratio of the sperific heat of air under a constant volume, is to 
that under a constant pressure, as 1 to 1.354; and from tiiose 
Gay Lussac aiU Welter as 1 f6 1.375. The frkctidnal 
partr oCt. both approaches to tUid Mir Ivory has adb^t^ i 
suggested a -ririison' why it should be the true 'Iralue 
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adopting the fraction Mr Ivory obtains the foiiowing 
tion^ 


1 + a r + a i 

1 -+■ « T 


• 1 

= 


or, t = 


; — 1 + ^ 


0 ’ - 0 • 


'Where* T is the initial temperature, a a constant, and fthe change 
-of temperature, produced by changing the density from unit to 
That this is the true value of i, considered as proportional 
tc the change in the quantity of heat, Mr Ivory thinks pretty 
certain; because he supposes a consequence of it to be, “ that, 
when air contracts or enlarges its dimensions, the heat disen¬ 
gaged or absorbed follows the proportion in which the linear 
distance of the particles is lessened or augmented,”-—an opinion 
which he thinks so probable, that it should not be rejected till 
the contrary be placed beyond all doubt. 

Now, although my experiments arc favourable to Mr Ivory’s 
conjecture i*egartling the value of this ratio, yet I cannot ac¬ 
quiesce irt the reason which that able mathematician has given 
for fixing on that quantity. I shall not enlarge on its incompati¬ 
bility with the law of temperature which I formerly laid tlown ; 
but that it may not l)e urged as an argument against that law, 

I shall, with every deference to Mr Ivory, shew that his view, 
of this part of the subject is otherw ise untenable ; because it iuj 
volves a mistake, in that he has inadvertently taken th« linear 
distance of the particles of a mass of air as proportional to the 
cube root of the dcnsittjy in place of the cube root of the voluitie. 

For it is obvious, that 5® is not proportional to the linear dis¬ 
tance of the particles, but to its reciprocal; and whilst t is the 

same, i varies as — 1 ^ that is, as the difference of the re~ 
uprocals of the linear distances at the beginning and eOd of 
the chaqge of density ; so that neither the heat of combination 
nor the quantity i follows the variation of .the linear distance of 
the particles. For, as we formerly saw, the first follows the va¬ 
riation of the logarithm of the volume or cube of the linear dis¬ 


tance. 

, The following is a different mode of estimating the ratio of 
the specific heats, by using great changes of density, 

ILet the density of the external air = e, and suppose the air 
in a close vessel to be rorified till its mass or density. = ir ^ and 
Jthat when it has^acquired the common temperature, a commiini- 
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cation with the atmosphere is opened, restoring the external 
pressure, whereby the denaty within is mcreased frotn f to wi. 
The density of the air which has re-i dtered will thus be dimi¬ 
nish^ from e to ?n, and its mass will be ot —^ 

Now, triAn what was formerly shewn of the oir-thermometcr, 
the heat evolved by the comprcssimi of the rarihed mass r, will 
be to that absorbed by the dilatation of the re-entered mass 


tn 


1 / 

vt — r, as r log — to — (m 


r) log Their difference or 


m 


log { or } may therefore represent the change of 
temperature by the true scale, or the heat evolved by a mass of 
air = 1, when its density is increased from unit to (') 

oy , Kut the nuxed mass is m, and, therefore, the rise in its 

temperature on the same scale, is log ~ 

Hence, i the rise of tcm{)orature in the mass w, reckoned on 
the common scale, is c<jual to what any mass of air at the tem¬ 
perature T would undergo by increasing its tlensity from unit 

to — = €■ Wherefore, if the specific heat of air under 

a constant volume, be to that under a constant pressure, in the 
constant ratio of 1 to 1 a", wc have i = - 0' - 0= 

— 1 ^, fixjm the law of Boyle. Hence, g = 
and 

e 

m 


X — 


logj • 


To find the value of r when the surplus heat, or 

{ "(0” } = 5 is a maximum, we have 
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Henca,<im = o, 

C € t 

and, therefore, log - dr — d r z= o-, or hyp-log - 1, and 

^ = cTTrToaa- value of T IS independent of x. When r 

Si.Tlo^O 

and X are given, vi may in every case be found, from the above 
formulae, or from 

, m X r y r 
m\og~= yr-— log 


1 e 

If a? = -, and r = g ~ •903184 e. Every 

value of w, but its minimum, answers to two different values of 
r. For instance, r = ^ r should give the same value to nt as 


r= -7 c. If three-fourths of the air be extracted from a close 
4 


vessel, and, after the temperature has settled, one-fourth be in¬ 
stantly restored, no change of temperature should ensue. 

The law of temperature admits of a somewhat simpler inves¬ 
tigation than was formerly given. Let t be the temperature, or 
rather the indication on the common scale of an air-thermome¬ 
ter, p tlie pre.ssure, and § the density of the mass of air; then 
a and h being constants, we have, as before, from the law of 
Boyle, p = 6g (1 + at). Now, the specific heat under a con¬ 
stant pressure being to that under a constant volume, in the in¬ 
verse ratio of the variations of temperature produced in tlieSe 
two different cases by equal variations ki the quantities of heat, 
the following expressions respectively contain all the variables 
which enter into these specific heats, relatively to the ordinary 
graduation. t 

ul_ 1 ag o,p ' ‘ 

, t ”51' 11 + 

Mrhich ard obtained from the above equation, by ihaking^ and ^ 
respectively to vary witlK^, whilst the other is constant. 'I'hjP 
vatiaddns of the qilantities of heat beinj'consiant, ahd, men- 
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tioned above, the same in both terms, are omitted, as also the 
constant linear degree of the common sca^. 

Let the temperature be reckoned on 
AB^as on the common scale of an air- 
thermometer commencing at A or — 

448° F ; aUd let CF be a line of such 
a nature, that every ordinate as BC 
EF, &c. may be proportional to the 
specific heat of air under a constant « . 

volume, at the respective temperatures B, E, &c. So that the 
intercepted areas will denote the corresponding variations in 
the quantity of heat under a constant volume. But if the spe¬ 
cific heat of air under a constant pressure exceed that under a 
constant volume, in the constant ratio of K tf) 1 , and if these 
ordinates be every where iticreascd in that ratio, another line 
GD, passing through, their extremities, must be of the same na¬ 
ture with CF, and the jiitercepted areas to the former as K to 1. 

Again, let the specific heat of a mass of air under a constant 
pressure be BD x 1°; and let its temperature be raised from B 
to E under the same pressure; then the area EDGE will denote 
the increase of heal, and EG x 1 the specific heat under a con¬ 
stant pressure at the temperature E. Now EG : EF : : K : 1, 
wherefore EF x l°_is the specific heat of the dilated mass at the 
temperature E, under a constant volume. But EF x 1° would 
still have been the specific heat, Jiad the air under its original 
volume been raised to the temperature E; and because EF : 
EG : : 1 : K, its specific heat at the temperature E under a eoti- 
slant pressure would have been EG x 1°, as before. Hcmce, 
the constant ratio of the specific heats renders them independent 

of the actual density or pressure, and, therefore ” and 

are Constant quantities. It thus appears, that the above ex¬ 
pressions for the •specific heats answering to a degree on the com¬ 
mon scale, vary inversely as 1 -b a i; or, that any* ordinate 
BD, or BC is inversely as AB, which is the well known pro- 



We have^Uien, witj)pu(^>jmS^ thrpugji tl>q pf<x;^v.4f 
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ing a partial differential equation, arrived at the same conetitiic- 
tion as was used on page 837, vol. i., and which represents the 
relation between the common and true scales of temperature, 
viz. that when the variations on the latter are uniform, those on 

I 

the former follow a geometrical progression. 

* r 

On the Detection of Aisenic in cases of Poisoning. By J. h. 

Berzelius. 

In cases of poisoning with arsenic, the individual may have 
taken the deadly poison either in the pulverulent form, or in a 
state of solution. In the first case, we can almost always detect 
visible particles of arsenic in the contents of the stomach, or on 
the inner coat of the stomach, where they are distinguished by 
dark red spots, on which they are to be looked for. The na¬ 
ture of these particles, although much under the one-tenth of a 
grain in weight, may be ascertained with great care and perfect 
certainty by the process or test of reduction. The following 
method I employ in the use of this test:—A glass tube, from 
one-tenth to one-seventh of an inch in diameter, is drawn out, at 
one' extremity, into a fine point, from two to three inches in 
length, which ought not to be wider internally than the thickness 
of a coarse knitting needle, and is then hermetically closed at the 
extremity. 

CH 

The pai'ticle of arsenic (even the one-hundredth part of a grain 
in weight is more than is necessary), is moved upwards to a, and 
covered with charcoal powder, which has been previously exposed 
to the flame of the blowpipe, to drive off’ any moisture it might 
contain, to b. The tub'' is then brought, itf a horizontal position, 
into the flame of a spirit of wine lamp; and in such a way, that 
where the grain of arsenic lies, remains beyond the flame. As 
soon as the charcoal at b is heated to redness, a is brought into 
the flame, by which the arsenious acid is converted info gas; 
and, during its passage through the glowing charcoal, is reduce4^ 
The metallic arsenic is condensed in the small tul)©, at the line 
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wbew it is beyond the danie, in the £>hape of a shining^ dark vofi- 
tallic ring, whi. h, by gentle heating, can be driven farther fbr- 
j,^ward; and thus more is accumulated, Ly which it acquires a 
higher lustre. The small diameter of -.Tie tube prevents all cir-= 
dilation of air, so that no part of the metal is reduced. It only 
remains to tteterraiiie the arsenic by its smell. Thb is effected, 
)f we cut the tube between the charcoal and the metal, then heat, 
it gently in the place where the metal rests, while we hold our 
nose over it but at a little distance. 

The second case occurs, wlien no visible grains (»f arsenic are 
present, as in those instances w'herc death has been caused either 
by solution of arsenic, or b)( finely pounded arsenious acid. 
When the |x)isoinng has been caused by the solution of arsenic, 
it is often impossible to detect the aisenic, because the solution* 
has been carried off before death. If, however, some portion 
of it still remains, it is discovered by heating the contents of the 
stomach, at a boiling- heat, with eaustic potadi, and then with 
muriatic acid. Th.e filtered fluid is i-educod, by eva|J<)ration, to 
u smaller volume ; and, if neceasary, again filtered, and then a 
stream of sulpliuiettcd hydrogen passed through it. The fluid 
is now heated, to cause the precipitate to eollcet, or evaporated, 
if it does not subside until it does, and then filtered *. If the 
quantity of precipitate is so small that it cannot be mechanical¬ 
ly removed from the filter, it must be removed from the paper 
by means of caustic aimnonia, and the fluid cvajioralcd in a 
watch-glass. The sulpliuret of arsenic can be oxidized in two 
ways : either it is dissolved in a little aqua regia, until all the ar¬ 
senic is convi-rted into arsenic acid, the fluid freed from sul¬ 
phur, dried by a gentle heat, then the residuum dissolved in a 
drop of water, and supersaturated^ with lime-water: Or, bet¬ 
ter, we mix the sulphuret of arsenic with saltpetre and defla¬ 
grate the mixture at the end of a hermetically sealed glass-tube. 
We first melt a littlc'saltpetre in the tube, and then gradually 


. • If tbe quaqtity of arsenic is very small, the fluid becomes yellow, with., 
eut precipitation ; but if it is then evaporated, the sulphuret of arsenic fftlla 
in proportion as the acid concentrates during eyaporation. If the fluid be¬ 
comes yellow, without any precipitation of sulphuret of arsenic, during.thc 
evapnratidn, it cannot be considered as a sign of the presence of arsenic. This 
colour almost always occurs when the fluid contains nitric acid, which redw^ 
to the state of nitrous acid, colours the dissolved animal substances yellow. ^ 
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drop into it small portions of the mixture, which burn without 
deflagrating, when too^ little saltpetre is not used. The mass is 
dissolved in some drops, or in as small a quantity of water as 
possible, then lime-water added in excess, and heated to boiling, 
by which the arseniate of lime is more easily collected and washed. 
The precipitate is collected, mixed with fresh bump’d charcoal 
powder, and put into a glass tube of the following form; 



so that the mixture comes to lie at a. The tube is first gently 
heated to drive off any moisture the mixture may have ab¬ 
sorbed, and then the under part of a is kept in the flame of the 
blowpipe until the glass begins to melt. The arsenic is now re¬ 
duced and collected in the neck b, where it is spread over so 
small a surface that the smallest quantity may be delected. One- 
tenth of a grain of sulphuret of arsenic is sufficient to afford a 
satisfactory and decisive reduction test. Even the arseniate of 
lime, which is obtained from one-sixth part of a grain of sul¬ 
phuret of arsenic, can, if carefully collected, serve for three dif¬ 
ferent reduction tests *. 

In using these delicate tests, we must be sure that our re¬ 
agents contain no arsenic. All the sulphuric acid which is not 
obtained from volcanic sulphur, but cither from the sidphur from 
iron-pyrites, or immediately from iron-pyrites, contains arsenic, 
and affords, when it dissolves zinc or iron, an arseniuretted hy¬ 
drogen gas. If the same acid is used in the preparation of sul¬ 
phuretted hydrogen gas, we have to dread a mixture of arseniu- 
retted hydrogen gas with the sulphuretted hydrogen gas, by 


* The following more simple mode of obtaining metallic arsenic &om suU 
phuret of arsenic has been lately proposed by Berzelius- A very small por¬ 
tion of sulphuret of arsenic is introduced into a tubo, like that on page 338, 
and brought up to a. Then a piece of steel piano-forte wire (No. 11.), an incli 
in length, is inserted into the lube, so far as the surface of the sulphuret. The 
flteel-wire ^next to be heated in a spirit of wine lamp, and the heat gradually 
raised in si^ a manner that the sulphuret, in the state of vapour, passes along 
the sur&ce of the glowing iron. In this way, sulphuret of iron, and sublimed 
metallic arsenic, are obtained. ^ The operation ought to be conducted slowly. 
Shavings of iron will not answer, because the arsenic combines with them, 
without any sublimation. 
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winch the" precipitation of an ^rseniated aulphur may take 
place, because the hydrogen of both in the te&t-fluids becomes 
oxidized by means of tlie air. Thi fiiuriatic acid obiained by 
rtiaans of such a sulphuric acid contains also arsenic. We must 
thereforejjse, in such experiments, distilled sulphuric b*id, but 
not until we have previously tested it by means of sulphuretted 
hydrogen for arsenic. The same applies to the muriatic acid 
used in such experiments. In all cases of this kind we cannot 
use too much caution. 

The reduction-test the only certain one, and it renders all 
others .superfluous. If this does nut succeed, the result is aU 
Avays unsatisfactory. Even the garlick arsenical smell so much 
depended on, is not to be trusted withoul actual reduction, as 
such a sniell is sometimes evolved from the animal matter from the 
stomach* We may conclude by remarking, that no chemist or 
medical man can conscientiously and legally appear in a public . 
court, as an evidence in suc h a case, without he has actually 
himself taken tlie contents from the .stomach, or has had them 
sent to him, under proper seals, by a trust-worthy medical man, 
who declares on oatli that he has taken the same from the sto* 
mach 


On a CJtejfiical Conipositio7t of Zinkenitc mid Jamesonite. By 
H. Rose, Member of the Royal Academ'y of Berlin. And 
Description a7ul Jnali/sis of Ptfrochlore^ a new Mineral, 
By V. WbHLEu. 


1 

I, On the Chemical composition of 7/inkcmte and Jamesonitc. 

The Zlnkenite, in its chemical composition^ approaches more 
nearly to Jamesonitc and red silver, than to any other minerals. 
I found it'to contain,the following constituent parFs ; Sulphur 


• From the great Selicac>^ of the reduction-test, U is evident that extremely 
ihlnute portions of arsenic may he detected. This being the ease, the co4rt, 
i^ entitled to demand of the chemist or medical man, on examination, 
or not he can prove that the articles of food, t\sed by the deceaaed,,.^^^ 
contain minute portions of arsenic. Bread, for instance, is so^^tij^oa adub ^ 
terated with alum s alum is prepared, at timrfs, from alui^nous rocks, 
lainlng Iron-pyrites; and* iron-pyrites,' as mentioned by^Ber^^lius, 
arsenic* This view might be farther illustrated.-—En. 

-J- In the third analysis, the quantity of sulphur could qpt be detcrminecl. *> 

JJ^KljARY—-MARCH 18/27. « 
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33.58, lead 31.34?, antimony 44.39, copper 0.42 = 99.23. ^Ue 
Janicr,oi)ite, like the y.inkenitc, consists j^rlncipally of sulphate 
of antimony and suljihatc of lead, but in diflerent proportions, 
'fhree annlyses of .Taincsonite afforded the f'ollowhig results \ 

First, Svcmid* ^ThinU 

•* Suliihiii, - - 22.i5 22.53 

r.cad, . - 40.75 38.71 40.35 

X>oad, witli trace's of iron and zinc, 0.7 i 

Copper, . - 0.1.3 O.IO 0.21 

Iron, . - 2.30 2.6*5 2.00 

Antimony, - - 34 40 34.00 31.47t 

34.40 part .1 of antimony in tlie first analysis, combined with 
12.87 parts of sulphur, to form tlic snlphurct of antimony, and 
40.7.7 i)arts of lead, with 0.33 parts of sulphur, to form sulphu- 
ret of lead. The excess of sulphur, 2.95 parts, is nearly suffi¬ 
cient to form, with the iron, sulphuret of iron. Although the 
quantity of sulphuret of iron in Jamesonitc is considerable, 1 
still consider it as accidental, because neither iron nor lead, in the 
oxidated or sulphuretted .state, combine together; the crystal¬ 
lised Fahlern, for cxam})lc, in which sulphuret of iron occurs, 
never contains snlpliuret of lead, even when the tetrahedrons of 
I’ahlcrz arc imbedded in lead-glance. The true composition of 
Jamesonile may be expressed by the formula 31*6 S" -f- 4S6 S"; 
the sulphuret of antimony in it containing double the quantity 
of sulphur, as tlie sul])huret of lead. 

II. On Pyrochlorc, a new mineral species 

Pyrochlore occurs in the neighbourhood of Friedericli- 
schwarti in Nortvay, in /ircon-syenitc, where it was first found 
by Dr Tank. Dr Wohler,, during his journey with Berzelius 
and Brongniart, met with this mineral near to Laurvig, in veins 
in zircon-syenite. Berzelius proposes to name it Pyrochlore^ in < 
order to distinguish it from Polymignitey wliich, before the blow¬ 
pipe, retains its black colour, while the pyrochlore becomes yel¬ 
low. Its'colour is reddish-brown, like brown titanite, and on 
the fresh fracture appears almost black :—in thin splinters, is 
translucent; in thicker pieces opaque. It crystallises in regular, 
octahedrons. It is generally imbedded in felspar, sometimes in 
Fl&nlite. Its specific gravity = 4.206 — 4.216,—i?ose. It 

scratches fluor-spar, but is scratched by felspar. Its streak is 
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bmwn. The fracture is conclioidol, witliout any trace of clea¬ 
vage. Tlie surfike of the crystal is shtiiing and smooth, but 
■ the fracture surface splendent; and luiire between vitreous and 
resinous. Its constituent parts are as follows : Titanic acid 
(>3.75, ]iine^I9.85, oxide of uranium 5.18, oxide of ceriuBt^f^O, 
oxide of manganese 2.75, oxide of iron 2.16, oxide of zinc ®6l,, 
water 4.20, fluoric acid, quantity not determined, magnesia a 
trace, = 97-80. 


'Phi' Laic the Preservation of Species, illustrated by the Phe- 
nomcna of the Seed of the Stipa pcnnata. By Mr John Mac- 
% iCAK, Lecturer on Natural History in St Andrew’s. (With 
a Plate.) ('ominunicatcd by the Author. 

A i/ruounu it cannot be said that the primary object of nature, 
in reference to a species, is to prevent its destruction, yet its ex¬ 
istence is an essential condition to that end, whatever it may be, 
and accordingly, nowliere do we observe a more admirable me¬ 
chanism, than in tho.se organs which arc most eminently conserva¬ 
tive or reproductive. The general law by which their develope- 
ment and efficiency arc regulated, may perhaps be thus stated, 
that, in proportion as the causes operating to destroy A species 
increase, so also do the organs or Junctions operating to pre¬ 
serve it. 

Thus, as we descend the scale of animated beings, the succes¬ 
sive species become more and more restricted in their faculties, 
their cunning, or swiftness, or force, by which they may meet 
their enemies, the number of which is also increased, or 
in those resources by which they may survive the violent 
action of the elements, which beat upon their mg*e mmute 
and simple structures, ks rudely, and as boisterously, as upon 
the more perfect animals. Their liability to destruction, then, 
becomes greater as we descend. But to counterbalance this, 
we find that, in obedience to the law which has been stated, the 
very degradation of their structures becomes subservient to their 
existence. For, by a collateral diminution of sympathies, the 
life of tlie individual becomes more independent of partial in- 
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juries, and a tenacity is impai ted to it, which would even bt‘ 
ridiculous in the higher animals. Thus, it is very absurd to 
think of a man continuing; to live after his head bad been cu>^ 
off; yet low in tlie scale, we find many species which, when*deca¬ 
pitated, can serve themselves with new heads, as efll^ent as those 
( of which they had been deprived, and scarcely differing from 
them, but in their paler complexion. Of this circumstance Mr 
Dalyel availed himself, in his very interesting investigation of 
the Planaria?. For when he wi.shcd to know how many eyes 
the Flanaria nigra possessed, not being able to distinguish them 
on account of the bla(;k colour of the animal, nc decapitated seve¬ 
ral, and was then able to count the eyes in the pale reproduced 
heads. As to legs, the amputation of one of wliich without sur- 
■gical aid, would prove inctitably fatal to a man, there are many 
animals which seem to part with them without much inconveni¬ 
ence ; while there are others (as the crabs), which, according to 
recent observations, seem to scorn the possession of a leg when in¬ 
jured, casting it triumphantly from them. 

If we descend still farther among animals still more beset by 
enemies and accidents, w'e find species which really scent to bi 
“ immortal under the edge of the knife,” which to cut in pieces, 
is only to give being to so many individuals as jicrfect as that 
which Was attacked. 

The action of the same admirable law is illustrated in the re¬ 
production of the race. I'hus in the most perfect animals, the 
species is divided into two groups, only one of which is capable 
of producing offspring. As we descend, this bisexual character 
is oliliterated, and every individual, often without the presence 
of another, acquires this power. Still lower, not only do w e 
find each animal provided w'ith a specific apparatus for this pur¬ 
pose, b‘>t,tjie same end accomplished in other ways also, as by 
gems and spontaneous division. • 

In the vegetable, economy, wliich runs ]turallcl to that of ani¬ 
mals, we observe the same law to operate. Thus the oak, which 
canhpt easily be destroyed, the individual life of which survives 
tne sweep of many dges, can only be reared from an acorir; 
while the tender raossj which springs up among the turf beneath 
which its roots are spread, or the parasitic lichen on its trunk 
and branches, the lives of which are subject to a multitude of 
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accidents; may be propagated both by sporules produced in pro¬ 
per seed vessels, by germs and otherwise.* 

But besides this beautiful law, the*action ofi^wluch may be 
disflnctly recognised, preserving the species of organised beings 
in existence, notwithstanding the perpetual destructio»<which 
they wage against each othei*; we are able to observe the 
of another no less beautiful, that, m proportion as a species is 
useful in the economy of nature^ so arc the devclopcmcnt and ef 
fictennf of the organs and functions that effect its dtffusio^L 
This might be inferred a priori^ from what we know of the 
attributes of the Creator, and the analogy of liis works. Tins, 
however, is a mode of reasoning not admitted in Natural History, 
in which a law must only be framed, as a generalised statement 
of a number of observed phenomena, ter)ding to a common pur¬ 
pose. But that such a law^ exists we observe many traces of evi¬ 
dence. Thus there is no tribe of plants more eminently useful 
in the economy ol'nature than the grasses, the foliage and seeds 
of which supply the first nocessaries of life, not only to man but 
to a multitude of' the inferior animals. And, perhaps, in no tribe 
equally highly organised, do wc observe the same tenacity of 
life, or the same economy and care in the reproductive organs, 
to avoid the introduction of parts that might be easily injured^ 
and so prevent a successful frucLificatlon 

In the grasses, the delicate coloured flower that gives so much 
beauty to most other tribes, is rojilaced b}" concave husks, which 
are not only most hardy, but so situiited that the weather can 
scarcely penetrate to injure the essential organs within. Besides 
this, the peculiar structure of the embryo, which admits of a 
number of stems from one seed, might be mentioned, the copious 
albumen, kc. But 1 proceed to describe, and a few words will 
suffice, the beautiful structure of the awn ^ 

{)( this family, which effects the inlroductioii of tlie seed into 
the soil 30 wondcfrfCniy, that I cannot satisfy myself with ad- 
miration. 

The Stipa pcnnala is a most elegant species ol' grass, which, 
though not a native of Scotland, thrives*! uxui iantl^ in the open 
border. Its seed is closely invested by the glinnaceous perianth, 
which consists of two husks, a larger and a smaller, the former 
of which overlaps the edges of the latter, and almost entirely 


4 
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envelopes It. Thus the strong outer covering of the seed is pro¬ 
duced below into a very sharp rigid spine ; and tr*rminated !lbo^e 
by a long awn, which is 'articulated to its summit. Originating" 
near the base, and proceeding up certain ridges on this the invest¬ 
ing yelVe chiefly, are lines of stiff hairs pointing up\w.i*ds. Tlic 
awn, when fully devclojted, is about thirty times the lengtli of the 
seed, or about fourteen Inches. It is round, tapering and plumose, 
with the exception of about tliree inches at the base, which arc 
compressed, longitudinally sulcateil, and without hairs. 

The seed, therefore, and its ai)pendages, possess a structure 
such as is imitated in a barbed and feathered aiTOW, which is so 
well calculated to find its way into the ground in a vertical di¬ 
rection. Many seeds, however, possess .a similar structure, and 
it is not this which gives to the awn of the stipa its most striking 
peculiarity. It is a change which takes place upon the awn, 
after it has left the plant that produced it. When it has fallen 
from the parent plant, it enters the soil vertically, and in a few 
hours the base and sulcated part of the aw'ti becomes twisted, 
and the feathered })ortion becomes horizontal. In consequence 
of which, it is blown round by the autumn winds like a vane, 
and every turn screws it farther dowrt into the earth ; for the 
hollows and ridges whicli, when it remained upon the plant, were 
only longitudinal sulci, have now gi\ en rise to the hollows and ele¬ 
vations, in a word, to tin? threads of a screw. Thus it i.s moved 
down, and whatever is gained, is prevented from being undone 
by a reverse motion of the vane, in consequence of the stiff Jiairs 
upon the glume wliich act as barbs. 

When it has been thus worked down into the moist soil, into 
the situation most fa\ ourable flw germinating, the attaclmient be¬ 
tween the awn and seed is dissolved ; for ha\ ing drawn up many 
whelt'll.C'}'V7re in this condition, I have invariably procured the 
awn only, and never, any chance, the seed. Such appears to be 
the function of the “ spiral articidated deciduous awn ” of this 
interesting species *. 


• the seeds of the Stijitr often occasion great inconvenience and trouble 
to travellers, ami even to the domestic cattle of the districts where they grow. 
This foot is well stated in the following noticc.by Mr llaspail.»En. 

“ On the morbid aaddeiiti to tvhich animals are cs'posed by the seeds of SUpa pen~ ' 
nata and capil/aia.—’lt is known that the husks of the genus Stijra terminate 
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The accoinj)anying drawing reprcsonh ih;' soeil and i(si a|>- 
j)endages, more or less magnified* • 

E vplanation of the F’i^urcs in Plate h 

Fig, 6. Tlie two valves of the gluniaceous periuiitli, with the htiffJiairtv, 
llie si)ine and articiuated awn. 

7. 'I'he grain, with j)art of the skin torn at tlje base, to sliew tlic 
nllmmen, of whIcJi nearly the wliole is <*ompose<h the cotyledon 
and the einhryo, 

8. The seed, with a fourth ]>art of the awn, to shew its form when 
ready to separate from the Hi>ik<*. 

9. Tlie ‘-aiiie, as it appears some hours after se])aration. 


Account the Observations and E.rpenmenf^^ made on the 
Diurnal Vurlailon and httcnslip of the Maguctlc Needle^ Inj 
Captain Jhirrtj^ Licufenanf Fo'jta\ and Lieutenant Ross^ in 
Captain Parip s Third Voyage^ xvlth Rcviarks and lUustra^ 
tions. I5y Pktkii Uai^low, V, K. S. Mem. of the Imjrerial 
Academy of St Petersburg'!), 8:c. (With a Plate.) Com¬ 
municated bv tlie Aullior. 


tl)e experiineiith i'efcrr<‘d to m the lioad of this article were 
perionned under such extraordinary atlvantagcs of locality, of 


at the base in a reversed cone, which is very sharp, and covered witii sliii'hairs 
directed upwards, so that when tlie jjoint ])eneti'atc.s into any substaiicet the 
hairs not only prevent it from coming out. but contribute to make it go 
deeper. JM. Desfontaine'^, in his J* lora Atlantic^, and IM- Tiainarck in the Ency¬ 
clopedic, have pointed out the inconveniences to which a seed so organised sub¬ 
jects travellers passing over the iields of liarhary, (ireecc, and rortugul, at 
the time of ripening of the stipas, The^seed penetrates into their clothes, 
and sooner or latter disconveiiiences them in a high degree, by produc- 
ing scratches oi‘ various depths upon tlie skin. A grcat'*fH5fPaIu^oithe 
cattle, which took in in the neighbourhood of the village of 

Bcrczel in Hungary, aflbrded an opportunity, to the Professors of the 
Royal University of Pesth, of making known a still more singular etiect pro¬ 
duced by these seeds. It was found that the seeds of th^stipas, which abound 
in the j^asture grounds of Berezel, stuck to wool of th^hcep, penetrated 
into the skin, and even made their way to the internal orgaj/s. On dissecting 
a great number of these sheep, seeds were fdund in the vicinity of the liver 
and in the peritonaeum, and the skin, examined between the eye and the light, 
had the appearance of a sort of riddle. As these grasses occur in till the soiitK- 
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instruments, and of ol)servers, they cannot fail to be higlily iiu 
teresting to every one Vlio has ])aid attention to this curio\i>> 
and important branch of ’natural pIiiloso])hv. Witli regard to 
locality, no place could lia\c been more admirably isituated than 
Port !|^w'en, in latittlde 7l3 14' N., longitude 88^ 54^ W., with 
of 88“ V, and consequently witlnn a very sliorl distance 
of the magnetic’ pole, and yet slilficiently rc'inote to leave to the 
nei.‘dles a natural directive power, which they w’oiild in all pro¬ 
bability have lost, had the approximation to tlie Pole been much 
greatei'. With regard to nistruments, evcTy tiling tliat could be 
eftected by the skill of the most distinguished artists in London, 
was liberally supplied to the expedition by tlie (iovernuumt; and 
us observers, it is suflicient t<i mention onl\ the names of Parry 
and Foster, as they cannot fail to insjiire ns with c\cTy possible 
confidence, botii with respect to tJic accuracy of the observations, 
and to thcMUosl careful and unbiassed registry of |.lie results. It 
is but fair, howxwer, to state, that these two distinguished indi¬ 
viduals idone, would not ha\(^ becsi able, with all the zeal thev 

• 

are known to possess, to ha\e obtaintxl such a lOrics of vc*su!t< 
as tliose to whicii avc a?’e ucjw referring It was necessary for 
this tliat they should be seconded h\ the cordi;il assistance and 

mi « 

co-operation of the other <4liec‘i\s of the* t'vpedition. This assist 
aneo was checrfullv given , and it is aelnowlodged in the most 
handsome atid liberal terms liy the autliors of the memoir iu 
which tliese (experiments are reeoi'decU and which has bc'cn re¬ 
cently ]mbhshed as a separate ])art of the 'rransact*ons of ilu’ 
Royal Society for 182G. 

The experiments commenced about the 10th of December 
1824, and wxre continued to the end of May 1825 ; and, when 
we consider that, for a consic'ierablc part of tliis time, the sun 
was below the horizon,—that the thermometer was sometime^ 
40" below zero,—that the phu-e of obsev\-><ioii, a iinnc hotisc^ 


^rn parts of Kurope, the above fact to fix the attention of the agi*icnl- 

turists of those count ‘los. The stipce <lo not furni^Ji good tedder, and the 
meadows would lo>»e nothing by their absence. li they could not be extirpa¬ 
ted all at once, the flowers arc huiniounted b} an awn upwards of a foot lung^ 
by which they inig it easily be plucked off, before detaching theniHclves sjionta- 
neously- Should a, seed happen to have buried itself in the substance of the 
skin, it would require to be extracted by the ordinary means, for accidents 
of this kind arc not to be remedied by a more complicated treatment.” 
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*\v as at a distance from tlio ships, in order that the needles should 
bo out of the influence of the iron on-board; and that, not¬ 
withstanding tliese obstacles, the n^’^'dlcs wore carefully watch- 
Oof the experiments performed, and the results carefully rejyis- 
tered c\ory hour, and frc((ucntly ofteniT, during this \sl 40 le pe¬ 
riod ; we sliall feel lonximed, that mere than common cxe^k^^Jns 
were made, .ind more tlian usual interest inu^t have hevn excit- 
eel, in tlu^ pursuit of tliese curious aiul \.ilual)h* e‘\pcn’iinents ; 
and, if we add to tliis, that the^se energies and these means were 
emplo>e‘d in a situation win re Nature has j>laced her frreal depot 
of niaj^netic powers, and where every phenomenon of thus kind 
Is exhibited on thi* pvuulest scale, we slnill llien, and not till 
then, Miflkienth appreciate the \alue of those interesting'and 
important results 

ith thi-* feeling, I havt‘ tlioiiyjit that a hnef abstract of 
these experiments vvotild bt* aeceptabit' to many of the readers 
of the Edinburgh dourn.il, particularly to those whoJiavenol 
the op]>ortunitv of consulting tin* original nuanoir; and I June 
accordingh, in (ho following [>ages, eudoavoured to convey 
within the K‘asL c'ompass, a gcncaal viou of the subject, and have 
vcnturc'd also upon (MU* or Ivvo illustrations of some of the tiuM>- 
rotical )H)i)its touch'd upon bv the autliors of the papers in 
^juestion. 


The first of the magnetic ajliclcs is hy Liciitemaiit Fo&lcr, from 
'which it appeal^, that^ [irecious to his lo.ivin^ iMiglaiuh he had de¬ 
termined u})on Dialsiiig a series ot observations on the (Liib/^ varia¬ 
tion of the mjignetic needle, when any opjiortiniity offered of so do¬ 
ing ; and tl.e first occurred at Whale Fish fslancN^ during the time 
of trans-shipping the stores from the transport which Iiad accom¬ 
panied the exptditiijn to that jilace. 'I'he time employed in these 
experiimaits was only three da}s, coi^s(*(|iiently the lesnlts are not so 
certain as we could wish ; but it is satisfactory to fimk that the few 
facts whicli were obtained agree remarkably w^ell wilhegjjj^joi^^ 
both as to quantity and to llie lime of the (hy wh^inSiie variation 
was the greatest wc^rly,—the least westerly variation, or the maxi¬ 
mum of easterlyT^nriation, occurred during^o night, and wa'i not 
observed. The greatest daily variation W'e&tt*>ly was 25', and this 
occurred at 1^ 10 ' i\ m., at which time the sfm nSswesf hy compass^ 
the mean variation being 70 ' 2 ' W., and dip 82® 35' W." The im¬ 
portant remark, distinguished above by Italics, seems Jto have been a 
strong incitement to Lieutenant Fostejr to prosef/ute the subject 
again on a larger scale the next favourable opportunity, which did 
not occur till the ships were laid up for the winter at Port BovvenT 
At this place, as we have already slated, the ej^peurnents w'ere be¬ 
gun on the lOthof December 182L on one nccv^lc onl 3 % In the 
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course of this monthj however, tlic varied jdienomena wliicli thi?i 
one exhiliited, while evejy thing besides appeared to partake of the 
stillness and monotony of this dreary region mIicic it was posited, 
excited that degree of interest amongst the ofric-ers of the expedi-^ 
tion which we have endeavoured to describe ; and with the w 
year,commenced a much more extended scm'jcs of experiments on 
the d&i?y variation, the variation of intensity, and, in fict, of the 
scries of which it is intended to give a general outline in the 
subsequent pages. 

The detail of the daily variation experiments forms the second of 
these articles- After describing the needles employed, marked 
No. 1 , and 2 ., and a third, employed exclusive!}^ ibr determining 
changes of intensity ; and al^o aeknowletlging the as-^istance of 
Lieutenants Shcrer, Ross, Messrs C’rozicr, ih'cliaids, and Head, as 
also that of Mr Hooper for the delineation of a very accurate dia¬ 
gram*, offering a graphical exhibition of the sevoal cliangCR ; the an- 
tJiors proceed to take a sort of general review of their results, as ibl- 
low.s : 

Soon after the observations were connnencccl, it w’as ascertain¬ 
ed that, twice in every four and twenty Jjours, tlic laetllcs moved 
past a certain point, which may be denoniinatcd the zero. <n' mean 
magnetic meridian; a fact which was first rendered clearlj’ appni*(‘nt 
from the accompanying diagrams, ah cad 3 ^ mentioned, by wln’ch it 
ap])ears, that, in every instance t*xccpt one, btith needles e\ery day 
passed the line in question. On a single day, February 21 ^., tlie 
needle No. 2. did not arrive at it <luring Us casterji motion. 

The means of the limes of the needle passing this zero, as de¬ 
duced from four months' continued obscu vatiotis, is () hours lo mi¬ 
nutes A, M., and 4 hours '^7 minute^ e, m., tlie mean time in each 
month being as follows ■ 
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To avoid the insertion of many useless figures in tlic tables, the 
resulting aiitotinf of vasfcrlj/ or wesicr/y drjleciion on each side bf the 
ha s been computed' 

Tne 'inifxffrftim westerly variation at Port Co-wen, appears from 
these observations gent -ally to have occurrert^^hetween the hours of 
10^ A. M- and I*'’ p, M., the mean result of l^CTtciys' observations 
being 11*’ 4.9^ a. ’A. I’he minimum westerly variation, or the 
greatest deflectioj 3 #^f the north end of the needle to tlie eastward, 
took place betw^n 8 *^ p. Me and 2^ a. m., the mean time tlediiced 
as above beinacflO^ 1 *" p, M. 


-^- - - 

• In order to give an idea of this diagram, we have given a bkeich of it in Plate 

skin, "or six days, viz. from the 20th to the 26th of March, 
of this (■ 

t ‘ 
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' . In a few instances the niaximum deflection of the needle to the 
M’estward occurred as early as 8 '' a. m., aad as late as 3*' p. m. ; and 
in the like manner, tlie greatest deflection eastward took place at 2 *** 
' **., on some few occasions. In all these anomalous cases, 

h^ever, it was remarked, from simultaneous observations on the 
times of vibration of a suspended horizontal needle, that theso irre¬ 
gularities ^ere evidently di e to an exti’aordinary alteralio^^ in its 
intensity, which produced a deflection contrary to the regular o, it:r 
of the motion of the needle. 

The diurnal change of tlirection appears, by these observations, 
to have been seldom less than one degree, and sometimes to have 
amounted to five, six, and even seven degrees; and there Ct»u bo no 
dotibt, that the changes in this amount were more or less due to the 
position or influence of the sun, and probably of the moon, on tlic 
terrestrial magnetic sphere ; but the particular law of this influence 
is a question of great delicacy, and of intricate research, and will be 
best loft to the investigations of those who are theoretically conver¬ 
sant with these subjects. 

After these general observations, the tables to which they allude 
follow ; these, however, occupy forty qmu-to pages, and, of course, 
we can only attempt a general explanation of them ; they are given 
under the following title. 

Tables, shewing the observed daily variations of the horizontal 
needle, from lOlh December to 31st Dcctmber I82t; and from 1st 
January to 31st May 182J, at Port Bowen. Lat. 73^ 11.' N., long. 
88’ 54' W. Mean dip 88' I'.l N., and mean variation 124'’ W.” 

After 1 -.t January, w'hcn the general series commenced, tliese ta¬ 
bles exhibit the deflection of the two needles No. 1. and No. 2. Ibr 
every hour, and frequently intermediate observations, to the end of 
the series, with the registered temperature at the moment of obser¬ 
vation ; but, as I have already observed, they are too extensive to al¬ 
low us to attempt a regular detail of them. 

Lieutenant Foster has, however, in a subsequent article, given a 
general abstract of the five months’ observations, and this, by a lit¬ 
tle farther abridgment, will reduce them to such a compass, as to 
allow of their being inserted in the pages of the Journal. Here we 
have given only the greatest amount of the dfiily variations for every 
day, and the hours and minute ^vheii the needle had its greatest and 
least westerly bearing j or the time,oF maximum westerly and eas¬ 
terly variations; the temperature at those times; the state of the 

winds and weather, with a column, also indicating w hfi'* _ 

rora? boreales wcre,*cu- were not, visible. These t^ies'wTTTbe suffi¬ 
ciently intclligibl* ^vith one remark, namely, that, in the column 
marked A, M-j'^ihe hours sometimes exceecitwelve, and ought, there¬ 
fore, to have flillen in a column marked P. but, to save room, 
we have preferred the above notation, which w 'll be understood to 
indicate the hours since midnight. T,^c same occ\rs in the column 
of maximum easterly bearings, marked P. M. the time indi¬ 
cates the hour, &c. past noon. • f 
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Times of Maximum. 

West(»rly 

U.iilv V.t 

nation 

I' ist(’rl\ 
diil> \a- 
1 Mtton. 

A. ^1. 

\*. M. 



2 r>« 

3 a 
1 0 
!) 50 
i 2 


\ nna 


WcsicTly 

v.i- lUilv xa- 
rL.iJon. rution. 


ATII. 



20 

17 

fii 


Atn, 


AuroM. 


PrcxaiUnp Winds, and 
WcMhor 



Moan, 11 ‘l« I 11 23 I 38 j—20.0 j—28.0 j 


Xot vis. K.; fine and vloar. 

... • I ■ do. do. 

. hazy low down. 

• •. •> • * • dti. do. 

XE.; I'hmdy. 

VisihU'. N.; ha>^y, with drift. 
Not \is. E,; line and clear. 
Calm; do, do. 

... do. <lo. 

not a cloud vis. 
Visifde. NAV.; ,i Kmv li^hl cIs. 

ESE.; hazy,with drift, 
very hazy. 

NE. ; tliick and liazy. 
N.; thick and lia/.y. ; 
NNAV.; hazyathoriz.; 
Not vis. N.; fine thiri clouds. 

... ESE.; clear, fine. 
Visible. NE.; fine and clear. 

• • > ... do. do. 

N.; hazy near horizon. 
Culm : fine and clear- 
ESE.; hazy. 

E.; overcast. 

... .. tine and clear. 

Not vis. ... line, with drift. 

. thick and hazy. 

N.; fine and clear. 




Not 
Vi si 


Not 
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Abstract of ExpcrimenlSi— iryiilinued. 






APKIL 1825. 




Times of Vaxtmimi. 


Temp, at Maximum. 



Day*!. 

Westerly 
dally "va- 
riition. 

IJaaUrlv 
duly va- 
n itjoii. 

\mount 
of daily 

ViVria 

lion 

Westerly 
daily \a- 
1 Ution. 

FVtcrlv 
daily \a 
riAtloii. 

Aurora. 

r 

l^esoliing Wmdft, and 

Wpath**r 


^V* AI* 

T >r. 

\TIl. 

Ain. 




jr. , 

IT. , 

j •» 

o 

o 



1 

12 58 

M 5 

1 4 

— 25 

— 35 

Not via. 

E.; tine and clear. 

2 

10 65 

13 0 

2 OJ 

25 

20 

«• « 

... A.M.tine) p.M.hazy 

3 

10 0 

17 7 

2 244 

23 

28 

• • • 

... hazy, t>mall snow. 

4 

12 3 

2 0 

2 484 

10 

20 

* »• 

(.'aim; fine and clear. 

5 

9 35 

12 0 

2 28 J 

20 

25 

» ■ • 

E. do. do. 


10 0 

3 0 

2 894 

20 

28 

# • • 

do. do. 


14 2 

13 3 

3 lOl 

20 

20 

< » » 

do- do. 


18 2 

11 IJ 

4 894 

17 

25 

4 • • 

• •• do. do. 


13 2 

14 57 

5 58 

14 

18 

• » 

... do. do. 

10 


• » ■ 


• • * 

« » • 

« i • 

»»• do. do* 

11 

13 0 

12 3 

4 3 

4 

f 2 

« « • 

NNE. do. do. 

12 

13 8 

18 1 

2 94 

+ 15 

— 3 

• 0 

... hazy, with drift. 

13 

13 30 

15 7 

2 2* 

3 

— Hi 

• • • 

... cloudy. 

14 

12 30 

11 0 

4 34 

+ 5 

— 11 

« • • 

Calm; hazy. 

lo 

li 0 

3 0 

1 214 

* 8 

— (i 

0 0 0 

... do. 

10 

2 0 

n 7 

8 44 

+ 15 

6 

0 9 0 

E.; fine and clear. 

17 

12 0 

12 1 

4 174 

20 

+ 8 

V • * 

... d 0 . do. 


0 0 

2 32 

2 304 

— 8 

2 

« • « 

... A.M.fine,p.M.hazy 


13 0 

14 2 

1 514 

4- 2 

2 

• • • 

... hazy. 


11 52 

9 35 

2 184 

14 

8 

• • ft 

... do- 


12 00 

17 0 

2 304 

17 

1 

• ft 

... cloudv. 

22 

12 42 

3 0 

3 4 

10 

15 

ft 

S. do. 

23 

14 4 

13 5 

2 434 

11 

7 

ft ft ft 

... hazy, with miow. 

24 

9 30 

15 4 

1 10 

3 

1 

■ ft ft 

N W.; hazy. 

25 

12 50 

13 5 

3 414 

15 

1 

ft f ft 

... cloudy. 

20 

10 4 

10 3 

2 fi 

0 


• ft » 

Var.; do. 

27 

11 2 

12 4 

2 15 

12 

zero 

ft ft ft 

S.; hazy, with snow. 

28 

11 2 

11 58 

1 524 

n 

— 4 

» ft ft 

E. ; do. 

29 

6 3 

2 12 

2 8* 

zero 

+ ^7 

f ft ft 

... A.M. fine, p.M.hazy 

30 

13 28 

12 0 

2 8»4 

+ 24 

— 5 

• ft ft 

M. ; cloudy. 

Mean, 

11 13 

11 13 

2^52.44 

— 10.8 

— 10.8 
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Timcfl of Maximum. 


Westerly I Eahtcrly 


▼arUtiun. 


P. M. 


1 ri 

4 1 

5 a 

2 



0 a 
u 0 

a 3 
14 4 
9 (i 
17 « 

2 4 

14 2 
1 » 2 
11 33 
n 3 

10 0 
J 0 
U 33 
14 34 


1 454 

4 23 

2 43 i 

1 r»9* 

3 18», 

4 TjO' 

2 30 
I 34J 

3 41J 
3 42 

3 33 

4 52i 
4 40A 
4 50i 

3 r>«i 

4 201 

1 lot 
3 r»:> 

3 r>9i 

• • • 

3 41 
1 11 
r> 13 
3 40 



11 10 3 11 


MAY 1825. 



Temp, at Maximu n. 

Westerly 
daily va¬ 
riation. 

Kasterly 
daily va¬ 
riation. 

Aia. 

ATU. 

..■II, —1.^ 


Aurora. 


+ 1J 
9 
9 
13 
9 
20 
20 
21 


13.2 


Prevaillug Wioils and 
• Weather 


\V.; hapy, small snow. 
K.; squally. 

SW.; much drift. 

.. cloudy, witli drill. 
E.; tine and clear. 

W.; hazy. 

E.; cloudy. 

... ha/A". [snow. 
AV. ; hazy, constant 


• * • 

do. 

do. 

■ • » 

do. 

do. 

4 4 

do. 

do. 

a • • 

do. 

<lo. 

4 • 

do. 

do. 

4 • V 

do. 

do. 

N.; 

do. 

do. 

N K.; 

do. 

<k). 

N.; 

do. 

do. 

E.; 

do. 

do- 

... cloudy. 



1 »• ilo. 

... hglit clouds. 

X.; small snow. 
jCalin; very fine and 
IN.; overcast, [dear, 
... cloudy. 

Hazy, yith drift. 

W.; do. do. 

SE.; cliuulv. 

ESE.; do. * 

... tine. 



It may be well to draw the general monthly mean restiU^ from the 
ireceding Table under one head, as follows; 


Me"n Titnc Mean Tune | 

.»f of 

Maximum Minimum * 

Westerly Westerly Mean Mean 

Variation. Varlatloo. OaiK Temiic. 

_____ Variation rnture. 


A. M. 


P. At. 


January, 
February, 
March, 
April, > 
May,, / 


11 40 
n 46 
11 2 $ 
n 13 

12 2 o 


IK , 

10 50 

11 23 

10 43 

11 13 
11 15 


1 37 

1 33 

2 14 

2 52 

3 44 


— 29i 

— 274 

— 28i 

— lOj 

+ m 
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* • The above is a general mean view of these curious observations, 
and the following Table contains the mea];^ results of the experi¬ 
ments on intensity. A needle, as we haye stated, was kept specifi-* 
^ally for tlie intensity experiments. Tht\e were made and regis- 
ttis^i every hour^ by noting the time the needle required to make 
Co vibrations; and the following Table is a general mean foe the 
same hour fbr all the days in each month. It should be dbserved, 
however, that, on the Jst of May, for some reason not stated, the 
needle was magnetized. The general mean is therefore exclusive 
of May. 

Monthly and General Mean Intensities of ffie Ho7izonial Magnetic 
Necdh for evenj Horn for Four Months, * 


llouit 

fEBnUARY. 

March 

Aprii . 

May 

General 

Mean 

mdoi'eiident 
ot May. 

Mum Timt 
in perform 
Ing Guvsbra 
tious 

Mean Time 
ill perform 
•mp bu vibra 
lions 

Mean 1 ime 
in perform 
mg W) V ibra- 
tions 

Moan Time 
iQ perform¬ 
ing IH) vibra 
tions 


// 

// 

/ 

1 

it 

ti 

A. M. 1 

1070 8 

1079 I 

1008 9 

016 4 

1086.6 

2 

i() 7 ;i 

1083.1 

1100.7 


1089.4 

S 

1075 7 

1082.1 

1102-7 

030 7 

1089.1 

4 

1080 7 

1081 8 

1102 7 


1081.1 

5 

1082 0 

1082.8 

UOI 7 

923.2 

1090.3 

0 

1082.1 

1082.4 

1105.1 


1090 6 

7 

1082.8 

1082.9 

1108.2 

022.6 

1092.6 

n 

1082.9 

1083.1 

1109.1 


*1093.4 

0 

1080 0 

1084.7 

1108.1 

927 5 

1004.2 

10 

1079 r> 

IO 8 I .7 

1107.1 


1091.4 

11 

1077.0 

lOfil.O 

1101 9 

023 0 

1089.0 

Noon 12 

1077.1 

1077.4 

10.03.3 


1084.6 

P.M. 1 

l07ri.i 

1074.0 

1092.5 

914.4 

1080.5 

2 

1072 7 

1072.0 

1100.8 


1084.1 

li 

1077.0 

1078-4 

1110.2 

90.>,2 

1087-6 

4 

1077‘4 

107 . 3.6 

1090-9 


1080.6 


JO 7 I 6 

1073 4 

1094.0 

905.4 

1081-7 

6 

1073.5 

1072.1 

1090.7 


I07a8 

7 

JO 74.2 

10720 

1089.2 

904.4 

1079.1 

8 

1073.8 

1074.0 

1088.7 


i07d.7 

0 

1075.1 

1074 5 

10.91 2 

906.0 

1060.8 

10 

1073.8 

1074 8 

1092.1 


1081.3 

11 

1075 1 

1075.9 

1093 3 

911.6 

1082.3 

Midn. 12 

1 076.3 

1077.1 

lOljeeT 


1083.9 


We come now to A highly important part of these experiments, 
and which we owe to a very happy thought of Lieutenant Foster's, 
while pursuing, the two series we have endeavoured to describe; 
end which cannot be better illustrated than by using the anthorie 
own words. The article here referred to is the seventh in the 
lumCj end is entitled A Comparison of the Diurnal Ghai^^ of In¬ 
tensity in the Dipping and Horizontal Needles at Port Bowen/' 
4re introduced by the author in th& following terms: 


i i I . . I .,*■! 

V 

Table a few errors hare been deleted in obtaining tho 
iH «»rrected. 


*« 


^WAfiCH 18^7. 
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'' These comparative observations on the intensity of the dipping 
and horizontal needles, were made with a particular object in view, 
which it will be proper to explain before giving the details. 

It was found by obse»vation, that the intensity of the horizoi^ 
tal needle was hourly varying. This appeared by the results 
ready given ; hut it was doubtful whether this variation of horizon¬ 
tal intensity of a needle, proceeded from an actual variation in the 
intenfity of the terrestiiul magnetism, or from a variation in the 
amount of its direction, as indicated by the dip itself. 

“ The power of the horizontal needle varying as the cosine of the 
dip, a change to the amount of a few minutes in the dip, at places 
where it is very groat, would be sufficient to explain all the varia¬ 
tions of intensity ob«:eivrd in the horizontal needle, without suppo¬ 
sing any change to have taken pkicc in the intensity of the terres¬ 
trial magnetic force. 

The variation m dip, ho^^ever, j1‘ it did occur, was too small to 
be detected by direct observation; and I failed also to render it sen¬ 
sible by the application of uhigncts staled in a former communi¬ 
cation. 

My object, therefore, in making the experiments contained in 
the following table, was to ascertain, !)} several series of vibrations 
made with the same needle, inoui*tcd .dloiiiatel}- as a dipping nee¬ 
dle, and as a horizontal one, whetJicr or not a corresponding varia¬ 
tion of intensity would manifest it'>eU’ in these two positions respec¬ 
tively, as ought to be the e.isc, if the diurnal clianges of intensity in 
the horizontal needle proceeded lioni a general change of iiilcn^'ity 
in the terrestrial magnetic pow'cr, i3ut, on the otlier hand, if the 
force indicated by the dipping needle shoidd be found to remain 
constant, then it would be equally deal, that the variations of inten- 
sity in the horizontal needle jirocceclcd liom an actual change of 
dip only. 

As this question is of ronsideiablc importance in the theory of 
terrestrial magnetism, I regret that I had not an opportunity of 
making a more extended series of experiments of this kind; but, as 
far as they go, they certainly appear to indicate, that the alterations 
of intensity in the horizontal needle, are due rather to a daily change 
in the amount of the dip, than to any variation in the general inten¬ 
sity of the earth's magnetic foice, although some change in this also 
is observable by vibrations of the dipping needle. This explanation 
uF the cause of the change of horizontal intensity, it may be remark¬ 
ed, is consistent with the observations made in Europe, which like¬ 
wise shew an aHeration of intensity in the horizontal needle during 
the day, but in a much less degree than at Fort Bowen. Now, if 
the variation in question really proceed from a change of dip, to the 
amount of three, four ol* hve minutes of a degree, the change of in¬ 
tensity in the horizontal needle will be less and less obvious, as the 
dip (lecreases ^ but if it proceed from a change in the actual inten¬ 
sity of the eanth's magnetism, it ought to be constant in all parts of 
the world, which is contrary to observation. 

'^The following are the fesults of these experiments. The table ^ 
K^'li'dded into two parts ^ the first contains the observations on the 
times of vibration ^ the needle in its horizontal position } end the 
second, tliose on \t,when used as a dipping needle. In the fifst CO- " 
lumn of each part, is inserted the day of the month; in the ^ 
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the hour and minute at which the observations were commenced ; 
the'third column of each part contains th<j mean time in seconds 
taken by the needle in its diffei-ent positions^ to perform one hun¬ 
dred vibrations ; and, in the fourth, is inserted the temperature of 
tiic*'>eeedle at the time of observation. 


I'fiisr PMtr, 
Hortzonial Nii:Eni.E. 

Set OKU PaIIT, * ^ 1 

Horizontal Needle. J 

lOi'). 

Time of com- 
uienccineut. 

Me\ti tum» 
in spconil^ 
of perionn 
mp 100 1 lb. 

Temp. 

Fahr. 

102'». 

Tmicot iom- 

i>Knt. 

Mom tunc 
in soconiU 
of iHTtorm- 
im; 100 \ ib 

remp. 

Fahr. 

Fob. 



ft. 

M, 

// 


I'eb. 



11. 



c 

12. 

A- 

M. 

0 

55 

2128.0 

—17 

12. 

A. 

Al. 

11 

58 

405.i 

-•74 



10 

.>1 

2127.0 

—17* 


P. 

M. 

0 

50 

105,7 

-•74 


P. 

M. 

1 

52 

2070.0 

—17 

15 

P. 

J\L 

5 

41 

410.0 

—174 

i:\. 

r. 

M. 

1 

12 

2105.1 

—17 

11 

A. 

AL 

10 

54 

408.0 

-104 




2 

54 

2l52..*i 

— 17i 


P. 

Al. 

0 

12 

400.5 

—20 

14. 

A. 

M. 

11 

21 

208,8 2 

—20 




8 

55 

108.4 

—22 


1^ 

M 

J 

11 

2007-7 

—20 




10 

00 

108.0 

-214 




« 

00 

2080.0 

00 




11 

12 

408-7 

-21* 

15. 

A. 

M. 

0 

n 

2107 0 

—•22 

I.). 

A. 

M 

1 

5i 

111.1 

—22 




10 

iii 

21 15.5 

^21 




iO 

:j2 

410.0 

—21 


p. 

]vr. 

8 

(4 

200 1 2 

—25 




11 

5.5 

400.0 

—21 




10 

20 

2071,0 

—25 


1'. 

M. 

8 

0 

100.2 

—25 

10. 

A. 

M. 

11 

4 

2077. 4 

-27 




fl 

45 

4O8.7 

—25 

17. 

A. 

:\L 

10 

18 

2071.0 

—22 




11 

15 

40.0.2 

—22 




11 

12 

2058.2 

—21 

10. 

A. 

M. 

10 

58 

400.0 

—2a 


P. 

M, 

0 

20 

2070.5 

—20 




11 

40 

400. 1 

—a7 

\u. 

A, 

3r. 

io 

18 

2002 2 

—'^‘2 4 

17. 

A. 

M 

0 

42 

400.0 

—22 






1 




J1 

51 

408.5 

—20 






1 

1 



P. 

M. 

1 

10 

40;).o 

—204 






1 

1 


10. 


At. 

10 

00 

408.5 

—25 






1 





10 

.58 

408.1 

—22 



TMc.ni 

*, 

2002.55 

—20 

Moaa ■, 

408 05 

-214 


“ The above results show, that the mean of all (he observed times 
which the horizontal needle required to make 100 vibrations, was 
2092.33 seconds, but that differences appear in these times amounting 
to 94>.3 seconds, or gjd part of the interval; whereas, in the dipping 
needle, in which the mean of the times required to perform 100 vibra¬ 
tions was 408.65 seconds, the greatest ^liiFeience is only 57 seconds, 
or ij'gd part of the interval, which is a much less proportional change 
than the former. ^ 

** Therefore, as has been stated, the change of intensity .in the hori« 
zontal needle is due, principally, to a daily variation in the amount of 
the dip, not to a real change of intensity in the terrestrial magnetic 
force. This, at least, appears to be a legitimate deduction from the 
preceding observations ; from which circumstance, and that of the daily ’ 
variation in the direction of the horizontal needle, we arc*#iaturaUy led - 
to the conception of a small variation in position of the magnetic axis, 
correapo^ding to a revolution of the poW ^oiut lound its mean posi¬ 
tion a# a Centre, produced by the action of the sun, on the magnetismiMb 

' v ' ' 

^The dip of the needle resulting from these eleinents,jiji 87® 48'8 N. 

A®a 2 
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of the parts of the earth successively exposed to its influence. And, 
moreover, it seems by no means improbable that the annual variation 
of the position of the ma^etir pole, may ultimately be traced to the 
same universal cause. ^ 

I have not attempted to enter into any minute calculations on^is 
subject, .but I believe it will be found, that, if the radius of the circle, 
descitbed by the pole of the general magnetic axis of the^earth during 
the day, be supposed to subtend at the centre an angle of S or 2^ mi¬ 
nutes, it will reconcile, to a considerable degree of precision, nearly all 
the obseivations on the daily variation of the direction, and daily cliange 
of intensity of the horizontal noodle, made both in Europe and with¬ 
in the Arctic CutIp.” 

In order to illun^rate the very ingenious hypotheses which jLieute- 
iiant Foster has thus deduced horn the experiments last reposed, it 
will be best to refer to Fig. 1. In tins, P represents the terrestrial pole, 
M the magnetic po^e ot any phtcc Ti, of which the dip and variation 
are given ; join M L, which is the magnetic meridian of the place L, 
and produce M L to /, Q L lepresenting tlie equatoi; as also, P L 
be produced to meet the equatoi in Q, then MLQ will be the me¬ 
ridian of the place L; and fiom M diaw Mwi, perpendicular to ML/. 
Then, confining our illubtrations to ihe time when the sun is in the 
equator, the aic Q /, conveited into time, will give the time when the 
sun is on the magnetic meridian of the place L ; Qn/, converted into 
time, will give the time when the sun is peipendicular to that meridian, 
and, of course, from these may be leadily determined the timeVhen 
the sun is again on the magnetic raeiidiaii, and when again lie is per¬ 
pendicular to t!ie same ; let us, therefore, go through the necessary cal¬ 
culations, and see how neaily the several phenomena vvliich have been 
recoideil, agree wiih the hypotheses in question. 

Fust, let L represent London, Lat. 5P31', dip 70'*34', Long CO'. 

TT • 1 - If tan 70^S4" 

Here, since tan dip — 2 tan mag. Jat. we have-= 54®48' 


niag. lat- conseq. ML = 35^12' PL = 38°2C, and PLM = 24®30^ 
variation. 

From these we icadily find MP = 14*58' colat. of magnetic pole,^ 
and angle LPM = 67^41' — long, west of magnetic pole. In the tri¬ 
angle LQ/, right angled at Q, we have LQ = 51^3 P, and the angles 
<iL/= 24"‘30, whence we find ^Q = 19 38', which, converted into 
time, gives about 10^ 40"^ a- m. for the time when the sun is on the 
magnetic meridian of London; and, in a similar manner, we find 
Qm = 55" 24'equal to about 3^ 40™ p. m., the'time when tlie sun is 
peipendicular to the mapietic meridian of London. 

These being determined, let us proceed to a comparison of recorded 
phenomena with the hypotheses in que'^tion. Lieutenant Foster con¬ 
ceives, that the sun, by some influence or other, causes tho magnetic 
pole M to deatTibe, in the course of 24 hours, a little circle about the 
mean point M, whose diameter is about 5' or 6^, the pole beii\g^con- 
atautly deflected towards t^e sun. Now, first, according sup* 

pvAittOU) at 10*' 40™ A. M. M will be deflected towards L, tli0 
tie colat. will be diipinished, and, consequently, the dip 
this increase of dip* will induce a less magnetic intensity ou t 
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^nta! needle, and the least tliat ought to take plaice in the 24 hours, 
and this is precisely the time that the minipiutn intensity is recorded 
to take place. At 10** 40^ p. m. we ouglit, in like manner, to have 
^he gi'eatcst intensity, because then the sur'will be again on the men* 
diah, but its tendency will be to increase the magnetic colat., and, con¬ 
sequently, to diminish the dip. We have no distinct account o£ the 
intensity at tliis hour, but at 9** SO*'* p. m.* it is greater than at anj;other 
hour recorded ; wc may, therefore, I conceive, faiily state tliis as a conr 
iirmation of the agreement of the hypotheses with observations on these 
cases of intensity. 

Again, at about 3** 40"* v. M., we have seen that the sun is to the 
west of the magnetic meridian, the needle ought* therefore, at this lionr 
to have its greatest westerly hearing. This hour agrees very well with 
a number of recorded observations, but, in tlio recent observations by 
Coionei Beaufoy, the maximum is said to happen at 1** 30***, at least 
this was the time at which he always recoided IiU noon observations. 
Here, tlierefore, is some discrepante in time; but the motion of the 
needle is nearly suspended for some cousideralile time about this part 
of the day, and tlie whole amount is fco very small, that I can by no 
means admit this as an objection to the hypotheses. It is only by a 
very gieat numbci of liouily obseivations that the exact time of the 
maximum can be deduced; and where these are most numerous, the 
time is variously stated from S'* to 4** p- m. We have no good record¬ 
ed experiments during tlie night in London; it is only generally said, 
that the motion of the needle is less to the eastward in the night than 
to the westward in the day, and this ouglit to he expected from the 
hypotheses, for the sun will pass during the night 30^ farther from the 
pole than in the day, and its effects, of course, ought to he proportion¬ 
ally less, Upon the whole, theiefuie, Lieutenant Foster’s hypothesis is ' 
by no means at variance with our recorded observations in London. 

Let us now submit it to a similar test with the Poit Bowen observa¬ 
tions. 
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Here, referring to fig. 3. and repeating the calculations already iii(U- 
catcd, we find, . 

PL =: 16"46^ anj^le PLM = 124- / Q = 54-51' 

PM= 4 0 angle LPM= 10 23'Qw? = 25 49 ^ 

The, two latter, converted into time, give 3*^ 40"^ p. m. for the time 
the sun ?s on the magnetic meridian of Port Bowen, and 40"" A. m. 
for the time when he is perpendicular to the same. 

It is remaikable, that these times are nearly the reverae of those in 
London, and cannot, therefore, but furnish an excellent test of the hypo-* 
thesis in question. According to these the lieedle ought to have its 
greatest westeily variation, which is, however, due to an actually east¬ 
ward motion at 10*’ 40^ A. m , and its least westerly at 10*’ 40*” p. m., 
wlioreae the times stated from a mean of all the obseivations is 11** 49”* 
A. M. and 10*’ 1"" p. M., which is as dose an appi oximation as can be 
expected. Again, according to tins calculation, the time of the sun 
traversing the magnetic meiidian, when the neeille ought to be found 
in its natural meridian, is 3*’ 40 p. m. and 3** 40*” a. m. And the 
time stated of the needle passing what is called the mean daily /cro is 
gii I 5 U 1 4 ,ii 37 m merely an ap¬ 

proximate assumption of the mean ineiidiau by taking it at half the ex¬ 
treme range for the day, it is far from being unsatisfactoiy. 

The times of greatest and least intensity of the horizontal needle are 
not BO well defined as some of the othei points. By referring to the 
table we have given, it will, ho\vov<*r, be found to be greatest fiom 
about three or four o’clock afteiuoon to about six or seven ; and least 
at about the same hours in the moining; and, according to what we 
have computed, these effects should have taken place at 3*’ 40"" p- m. 
and A. M. pre* isely. 

Upon the vvliole, llieretoie, I conceive that the experiments, obsei¬ 
vations, and computations, aie very consistent with each other, and 
afford a strong jne&umption in favour of tlie hypothesis, jiai'ticulaily 
when it is observed, that the illustration hds been given wholly with 
reference to the sun being in the equator; and that all the circum¬ 
stances of time, &c., will he different when the sun has either north or 
south declination, and thereby proiluce that kind of unceitain and variable 
results, which are so strongly mai'ked in the general table. There can, 
moreover, be no doubt, that all jhe phenomena aie modified by other 
circumstances, besides those of the sun’s motion ; and that, although 
^tho latter is the great primary cause, it is not the only one which is in¬ 
fluential in producing the changes we have been«endeavouriQg to ex¬ 
plain. It may be proper ak > to add a few words with regard to the 
• amount of daily variation in different latitudes. 

Lieutenant Foster says, that he conceives a mean radius of about 
2 * or 2^' for the orbit of the daily motion of the pole, will agree very 
well with the quantity of daily variation observed in different latitudes. 
We would, however, rather say 2|' or 3'; and assuming this, let us 
examine how nearly the obsenved and computed quantities agree with 
other. Act^ording to this, the daily variations at the mhgneiic 
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equator^ will be 6' or 6'. In Londonj the magnetic colatitudc bein^ 
35* 12', it ought to be about 13' or 15'; aj Port Bowen, 1® 52', or 
2** 15', all whicli quantities are very consistent with observations at 
tliose places* * 

' Again, it follows from the hypothesis, that the daily variation ought to 
be much greater, and the change of daily intensity also gi*eater in our he¬ 
misphere, wSile the sun has northcin declination, than when his declina¬ 
tion is south, or than when he is in the equator; because lie will then 
approach so much nearer the magnetic pole than in the latter cases; 
and, in whatever way the influence takes place, we may expect it to be 
greatest when its action is most direct: this circumstance is also fully 
confirmed by observation. 

There is, however, one point, and only one that 1 am aware of, that 
has the appearance of being opposed to the theory we are examining, 
and this in candour ought to be stated It is this, that although we 
ought to find, as we really do, a gi'eater change in the daily intensities, 
as the sun advances to the north, yot the moan daily intensity ought to 
be nearly the same; whereas, by lefomng to oui tables, it will bo 
found to be constantly decreasing, from the Is! of Januaiy, when the 
experiments began, to the end of April, when the needle was magne¬ 
tized, without any such change of temperature, as is sufficient to ac¬ 
count for the ciicumetance. This anomaly, as it is the only one we 
* have met witlu leads us to suspect some other cause, and I think it by 
no means an improbable one, that the daily and houily use of this needle 
for four months, might load to a deterioration of its own magnetic 
power; and that some such effect was noticed, seems probable, by the 
needle being re-rnagnetised on the 1st of May, pauicularly as its in¬ 
tensity was so much increased by this operation, which could not 
have happened, had the needle maintained itself in a state of saturation* 

If this was the case, it necessarily prevents us Irom compaiing the 
intensity of one month with that of another, although the hourly 
changes will be too small to be aflected by tlm> cause. I have not at 
present made anyieference to the expenrnents performed at the Whale 
Fish Islands, because their number is inconsiderable, and they cannot, 
therefore, be supposed to have the same weight as the preceding, in a 
case of this kind. It is, howevci, satisfactory to find, that they still 
agree with the hypothesis which has been advanced. If we go through 
the same calculation *ere as in the othei examples, we find the mag¬ 
netic polar distance ML = 14'"; the one of the equator Q / == 68* 43', 
aiSBwering to 4^' 32»«, or 7*' 28"' a. m., the time when the sun was on , 
the magnetic meridian of Whale Fish Island; and 32"' p. m*, for 
the time when the sun was at right angles to the same, and when, as we 
have seen, the daily variation ought to be the greatest westerly. The 
time of maximum is registered from 1^10™ to SO"'. Again, the 
amount here (the magnetic polar distance being 14°) ought to be 32' 
or 38', according to our preceding determination, and4he quantity ac¬ 
tually observed on one side of the meridian only as 23'; which, if the 
night easterly variation bad been taken, tvould certainly have brought 
the total somewhere about these limits. ' 
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After such close accordances as those we have shewn, be¬ 
tween theory and obseevation, in so many, and in such distant 
and peculiar situations <?n the globe, no one can, I think, hesi¬ 
tate in pronouncing, that that theory, in its general charaefCf, 
must be correct, allhough there may be variations^duc to dif¬ 
ferent causes, which modify the oresults, as Ihc wind and other 
circumstances influence the tides, without, however, in any way 
throwing a doubt upon the theory, which makes the moon 
the great primary agent, productive of those daily changes. 
These influencing or disturbing causes n»ay furnish the sub¬ 
ject of another communication. This I sliall conclude by exa-. 
minmg what is the present state of our knowledge, and what 
arc our future hopes of arriving at a more perfect knowledge 
of the laws, which govern the phenomena of the magnetic needle 
in diflerent parts of the earth. With reference to the foimer, 
I think we may venture to say, Iv/, AVe know, that, from what¬ 
ever source the earth derives its magnelism, it is by some in¬ 
ductive principle, the phenomena which it exhibit being Avholly 
inconsistent with a state of determinate magnetic polarization,— 
“ Essay on Magnetic Atirattinn,^' p. 208.; 2d/y, I have shewn, 
by an incontcstible experiment, that such a power may be indu¬ 
ced in a globe of any matter, and all the phenomena of terres¬ 
trial magnelism exhibited by the agency v)f electricity or galva¬ 
nism, independently of any magnetic body whatever; 3t//y, 
Professor Leibech has shewn, that such an electric motion may 
be induced in a Iwdy com^iosed of diflerent metals, by merely 
destroying the equilibrium of caloric within them ; and, Athly^ 
It is shewn, by the highly valuable experiments of Captain 
Parry and Lieutenant Foster, that a maggietic disturbance is 
actually produced on the needle, and on the general magnetism 
of the earth, through the medium of the solar influence. ^ 
Wc have thus at least a glimpse of the pw)bablc cause of that 
hitlierto mysterious, but invaluable property, of a magnetized 
needle, which disposes it to take up a determinate position; and, 
as we owe this conclusion, in a great measure, to the ht^py 
thought of lieutenant Foster, which led him to make a series 
of simultaneous observations on the intensity of the horizontal 
and dipping needles, we do sincerely hope he may be enabled 
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to complete a comparison he has so happily begun, by being al¬ 
lowed to pursue his experiments in the couthern bemispliere. 

If, as has been said, all knowIedge,is valuable, that must bo 
more especially so which contributes lo the comforts, necessities, 
and preser^vation of human existence; and that a correct kiiow- 
ledge of the theory of tern strial magnetism is entitled to rank 
in this class, cannot be doubted, when we reflect, that it would 
enable us to add to the facilities of commerce, to the security of 
navigation, and tend materially to the preservation from ship¬ 
wreck and death, of those brave men to whom England is so 
much indebted for her pre-eminence amongst nations. 

It is a subject, however, which cannot be pursued with ad¬ 
vantage in the closet; at least the data must be drawn from ac¬ 
curate observations uiade in various and remote situations on 
the globe, which can only be obtained through the assistance 
and support of governments,—and no government can he so 
much interested in the iiiijuiry, as that nliich directs the ef¬ 
forts of a nation, whose pride and boast is to be the first mari¬ 
time power on the globe. The British Admiralty, then, is the 
rock on which we build our hope for a more complete know¬ 
ledge of the laws of terrestrial magnetism ; and, aftei' the libe¬ 
ral su)>port it has already given to -these imjuiries, we feci con¬ 
fident that our hope is nof ill founded. 

At some future time I propose to examine the magnetic ex¬ 
periments of Caj)taiu Sabine, and endeavour to show, that 
the theory in question will also serve to explain the anoma¬ 
lies he found in the deep intensity of the needle in the torid 
and temperate zones, and which led him to look for a pole of 
intensity distinct from that of dirwcuon,—not reflecting tliat the 
formula he employed was rendered inapplicable the moment lie 
assumed the separation, “ ' 
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On the Use of a Simjple Syphon as a Hydrometer. By Mr 
Heniiy Meiki.e. Communicated by the Author. 

jA.moug the numerous inslnimcnts for comparing or ascertain¬ 
ing the specific gravities of liquids, the “ pump arcotneter” has 
been For n considerable time known. This consists of a syphon, 
having its extremities immersed in two different liquids, whose 
specific gravities arc to be compared, and having a pump or 
syringe communicating with the upper or bent part; so that on 
exhausting a portion of the included air, the atmospheric pres- 
sure raises the liquids through heights, which are inversely as 
their “pecific gravities. The reason of tliis is obvious, and was 
long ago particularly noticed by Boyle. In the last volume of 
the PhilosopMeal Magazine, is a description of a different in¬ 
strument, consisting of a double syphon, with four parallel legs; 
into each pair of which, a different liquid being put, with a por¬ 
tion of air between, the effective columns compressing that air 
will be inversely as their specific gra\ities. This instrument 
possesses the remarkable property, that if the bore of the tube, 
howev'^er narrow, be uniform, its indications M'ill be entirely free 
from capillary action; because both extremities of the .,ame 
liquid being equally affected by cajiillary attraction, the differ¬ 
ence of their heights, or the effective column, is not altered 
thereby. 

It appears, however, that, when the liquids are tran'^parent, 
the syphon may, be applictl in a still more convenient form than 
cither of those just mentioned, though, to avoid capillary action, 
the tube in this, as well as in the pump areometer, must not be 
narrow. Thus, if the legs of a simple glass syphon be immer¬ 
sed in different liquids, the lengths of the columns, depressed 
by the included air, will be inversely as their specific gravities. 
The vessels containing the liquids only require to be transpa¬ 
rent, such as glass bottles or jars. Any scale of small equal 
parts may be attached to the tubes; but it will be still simpler, 
and more convenient, for corrosive liquors to graduate the tubes 
themselves; fo»> in proper hands, a glass tube is as easily divided 
into equal parts as any thing else. 

But with the assistance of a little calculation, the simple 
syphon may be used for comparing the specific gravity of an 
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opaque liquid with that of a transparent one, as for instance 
water.* * 

^ Let a bo the volume which the air ircluded in the syphon had 
under the external barometric pressure b, and c the increase of 
pressure o^asioned by the immersion which will be jiroportional 
to the volume of air below the surface of the water; also let 
e be the volume of water in the bottom of the tube. Then tlie 


reduced volume of air is ^ , and the \olumc of the other 

a h 

“7)~+c “ 


liquid within flic tube, is a 




(I i 


A + c 


c, M'liich 


subtracted from g, the whole contents of the tube under the 
level of the opaque liquid, gives g-\- c — 


7 -^.^— for the column 
A -fc 


of air below the surface of the opaque liquid, and if by this we 
divide t', the quotient is the specific gravity sought. 

In this case, it is supposed that the bore of the tube is uni¬ 
form, and that both legs enter their respective liquids at the 
same instant. iJut when the two specific gravities are very dif¬ 
ferent, unless care be taken not to immerse the syphon too far, 
some air may escape from the end which descends into the 
lighter fluid. This may also bo avoided, liy gradually lowering 
the vcs'-cl containing the heavier licpior, or raising the other 
wdiilst the syphon is deseending; but that will seldom be neces¬ 
sary, and the c'-cajic of a little air will not affect the simpler me¬ 
thod, to be used wlien both liquids are transparent. 


On the Live Marhu Cocldts^ 6aid to huve been found at a great 
distame from the Sea in YorKdtin. In a letter to Professor 

Jameson. By W. C. Tjikvelyan, Esq. M. W. S., &c. 

■ 

[Nearly a year ago, my intelligent friend Mr Witham of Larting-i 
ton, had sent to him in JCdinbui-gh several specimens of live 
marine cockles, said to have been found hi a bog, consider^ 
ably above the level of tlie sea, and fully forty miles distant 

* In some* opaque liquids, as for example ^mercury, the top of the column 
within the Inbe may be rendered visible by bunging iJie leg of the syphon 
close to the side ot the jai; in such cases, no additional cakuIatrouUre¬ 
quired. 
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from the sea coast. Since that time, Mr Witham visited York*- 
shirCj personally exaciine4 the spot, and actually found hve ma^ 
rine cockles, in the situation already mentioned. We are still, 
however, of opinion that the live cockles are not natives of me 
bog I and in this view we are borne out by the following state¬ 
ment of Mr Trevelyan.—E d.^ * 

Having lately been on a visit In Yorkshire, in the neighbour¬ 
hood of the place where ^he marine cockles sent to Mr Withani 
were said to have been found, I took advantage of the opportunity 
to examine the spot, and to make inquiries concerning the fact. 
The result is my thorough belief, that the cardUmi ednk is not 
a native of the place, and that if specimens of it have been found 
there, they have been put there by some absurd person, for the 
purposing of hoaxing the individuals who sent the statement to 
Edinburgh. 

The spot where they are said to have been is a peal-moss 
resting on sanil, through which drains have been cut. The te¬ 
nant (Pratt) on whose farm part of the moss is situated, and 
who^has been thei’e many years, when I questioned him, said 
that he had seen cockles at different times in clearing out the 
drains, and described them as being nearly the si/.e of his thumb 
nail, of the coloui, and about the same thickness as tlic zvhclks, 
which arc comnion in the ditches there, some of which he shewed 
me, and which are fresh water helices (piitris, Sic.) ; that the 
stripes were across the shell, from side to side, nof in the same 
direction as in the sea-cockle, which he said he knew well, but 
had never seen any, or heard of any being found there, except¬ 
ing those sent to Mr Witham. From this description, I was 
convinced that Pratt’s cockles jvere the Tellina cornea ; the only 
cockles I expected to find there, and of them, after a little scare Ii 
*in the ditches, I* found some small specimens^ They call them 
cockles, from their analo^^y to the marine shells of that name, in 
the same way as the helices are called tohelks. 

The farm house called Cocklesbury stands on an elevation, a 
short distance from the moss; and may perhaps be named from 
the cockles (Tellina) found there, though I think if it is from 
shells at all that it derives its name, it is from the shells abund¬ 
ant In the neighbouring limestone, some of which may perhaps 
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have been du^ up in sinking the foundations. We have in 
Northumberland a limestone abounding m Terebratula and Ano- 
nya, the local name of which is the Conkle-shcll limestone. 

In a moss much resembling this, at Kirby Ravenswath, in the 
same neigl^jourhood, now draining, I found the same shells be¬ 
low the peat, which is aboii. four feet thick, I'csting on a Sandy 
clay. Formerly it has evidently been covcr<“d with water, form¬ 
ing the principal defence of Kirbv llaNcnswath Castle, wltich it 
partly surrounds, « 


Notice of Fresh Wnio found m the Sen at a great distance 
from the land By 1). B^(’IrANA^, Fsej. (In a Letter to 
Professor Jameson.) 

I HAVE received your ktlev of the 15th, in which you request 
me to gi\e you an account of iny voyage to ('hitagong, during 
which the singular ciieunistance of our linding fresh water .so 
far from land occunod. Not having thought much of this at 
the time, I fear I may have forgotten some of the circumstances 
attending it, but all that I do recollect shall be communicated 
to you. In the beginning of September 1824,1 embarked with 
the othei' officers of our regiment, in a country shi}) (having 
most of the oflicers of his Majesty’s 5fth Regiment on board^, 
for Chittagong \\''e saih'd out «)f the Madras Roads with a 
fair wind, which contimu'd for four days ; hut, on the fifth, we 
wei-c betahntil, and continued so for fourteen days, h.iving had 
only once or twice a very slight breeze, which never lasted 
longer than a few' hours. It s^as tow'ards the end of this cali)» 
that I observed a very strange apj)earance on the surface of the 
glassy ocean. It seemed to be furrowed in siwerai directions, • 
and much agitated’in these furrows, so that, vrijcn the ship was 
tlriftecl into these parts, she was driven .about in all directions. 
On the night of the 1 ith, a breeze sprang up. Owing td our 
imoxpeetetlly tedious ])assago, we }‘an short «)f provisions, parti- 
cularly <»f water. You may suppose v\hat was our joy and as¬ 
tonishment the ne.Kt morning, in taking up the water alongside 
to wash decks, to find that it was fresh, and much more pafeta- 
ble than that which remained in our casks, which were irame- 
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diatcly repJenisbed with it. By this day’s observation we werQ 
125 miles from Chittag 9 ng, and about 100 from the neai'cst part 
«)f the Junderbunds. The water was of a more yellow tinge 
than in most parts of the hay ; and those who drank a great 
deal of it, suffered from it afterwards. 


Desn-'iption of Anathia villos'msatla^ a nexo Specks^ and of 
VcnernpiH Nucfcti-s, a. Species nexv to the. British Fauna. 
By Mr William Macgiluvhav, M. W. S., &c. With 
Figures. Communicated by the Author. 

I. Ana’cina villosiuscula. 1*1. I. fig. 10, 11. 

Spec. Char. — A . TESTA ovata vcntricosa, imequivalvi, antlce 
subtruncata, rugosa, minutissirae gramdata. 

Dcscr'iption, —Shell ovate, veiitviciibc, iueijuivalve, with tho 
uuibones nearer tlie anlcricn' exlroniity, llic })oston<>r extremity 
rounded, the anterior siihtruncate, iliiii, fragile, diaphiiuous, 
transversely wrinkled, wliitc, slightly tinged with yellow. Righl 
valve larger, and much more convex, with a more ])romliient 
umbo; umboncs directly opposite; ligameiU double, the external 
sboit. Out tiansversc scarcely proiniiienL tooth in each valve, 
i-cscmbling an incrassalion of tlie margin, immediately behind 
which, and directly under the umbo, is a deep sulcus. Poste¬ 
rior extremity shut close, anterior hiant. External Fiirface co¬ 
vered with very minute prominent points, which, to the naked 
eye, are not individually distinguishable, but aggregately pro- 
duce a dull or lustreless appearance; internal surface smooth- 
ish, shining at the ends, gliinniering about the middle. 

^ It will be perceived that this shell is closely allied to A. viya- 
liso^ Ijaniarck, which is Mya puhcsccns of Turton,as well as to 
several others, such as Anatina triincata of Lamarck. It would 
be tedious to enter into all the explanations ncx!cssary for tlic 
accurate distinction of species so intimately connected. Our 
British conch^logists have sadly j>uz 2 ]cd tliemselvcs with this 
genus, which tlicy have most injudiciously stuck to the genus 
Myji^ after Linna'us’s example; so that, to clear up all diffi¬ 
culties, would retjuire a monograph. 
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^ The individual figured is from the Island of HarHs, and is 
the largest in my jwssession- * 

2. Venekupis nucleus. Lamarc’* Syst. v. p. 507. PI. I, 
fig. 12, 13. 

Spec, cJiar, —V. tesla o^ ita, extreinitatihus obtusa, ad* urn- 
bones Isevigata, transverse rugosa, longitiulinaliter striis niinu- 
tissiinis decussata, latere antico lamelloso. 

De&(r}ptian, —Shell broadly ovate, ^lubrhoniboidcal, rounded 
at both ends, with ihc uinboiu\s close upon the posterior oxtre- 
inity? thick, transvci'^cly wrinkled, longitudiimlly very minutely 
striate, the uinboncs smooth and shining, the antei‘ior exlromlty 
lamellar. Colour yelhnvish-wlilto Left valve with three, right 
with two teeth, much resembling tho^o of pidlnslra^ but 

shorter. Anterior extremity a little Inant. Internal surface 
smooth, shining, while, Avilh a purple spot at the anterior extre.^ 
niity. 

It is allied to, but \er\ di^linct (Vom, iVIontngirs Venus per- 
forans. 

The specimen figured is from tht' Island of Scalpav, in liar, 
ris; but I have*seen one from the same place moie tluin double 
the si/e. 

Of the species here described, the fii-st is supposed to be new; 
the second to be for llic first time asceilained as IJrUish. 


Account if the Capture (f a colossal Orang-Outang in the 
Island if Sumatra^ and Description of its Appearance, Bv 
Dr Clark Abel. 

In the Hunterian Mnsenni there was, and })robablj still is, 
the arm of an orung-outaii", which many ago excited the 
curiosit)'^ of naturalists, and induced them to infer that it be¬ 
longed to an animal exceeding in height the human species. 
Tliat arm, we doubt not, belonged to the species here noticed 
by Dr Abei., of wliich the following accounts, ojtractctl from 
the fifteenth volume of the Asiatic Researches, cannot hut be 
read with much interest. 

The individual described by Dr Abel was captured in the 
woods of Sumatra. - ■ * 



'Xi% Dr Abel on ihe Capture of a cohssal Orang Outang. 

Capture of ihe Animal .—The following short history of the 
circumstances under whicli the animal was found, and of the 
mode of taking him, is clrawn up from accounts which were fur¬ 
nished to Dr Abel, either directly or indirectly, bv persons con¬ 
cerned in his capture. ^ 

A 'boat party, under the command of Messrs Craygyman 
and FisJi, officers of the brig Maiy Anne Sopliia, Jiaving landed 
to procure watir at a place called llamboom, near Touraman, 
on the nortli-west coast of Sumatra, on a spot where there was 
much cultivated ground, and but few' trees, discovered on one 
of these a gigantic animal of the monkey tribe. On tlic ap¬ 
proach of tlie })arty he came to the ground, and, when pursued, 
sought refuge in another tree at some distance, exhibiting as In 
mov«I, tlie a])pcarance of a tall man-like figure, covered with 
sliining brown hair, walking erect, with a waddling gait, but 
sometimes accelerating his motion with his hands, and occasion¬ 
ally impelling himself forward wdtli the bough of a tree. Ilis 
motion on the ground was plainly not his natural mode of pro¬ 
gression, for even when assisted by his hands or a stick, it was 
slow and vacillating : it was necessary to see him among.st 
trees in order to estimate his agility and strength. On being 
driven to a small oluni}), he gained by one spring a very lofty 
branch, and bounded from one branch to another wdth the case 
and alacrity of a common monkey. Had the country been co¬ 
vered with wood, it w'ould have been almost impossible to ])rc- 
V ('Ut his escape, as his mode of travelling from tine tree tt) ano- 
ther is describes I to lie as rapid as tlie progress of a sw'ift htir.se. 
Kven amidst the few trees that were on the spot, his inovernenls 
were so tjuiek that it was very diflicidt to obtain a settled aim ; 
<md it was only by cutting down one tree after another, that his 
pursuers, by confining him within a very limited range, were 
enabled to tlcslroy hi>ii by several successive shots, some of whicji 
penetrated bis body aiul wounded his viscera. Having received 
five balls, liis exertions relaxed, and reclining exhausted on one 
of the brandies of a tree, he vomited a considerable quantity of 
blood. The Ammunition of the hunters being by this time ex¬ 
pended, they were obligeil to fell the tree in order to obtain him, 
and did this in full confidence that his power w'as so far gone 
that they could secure liini without trouble, but w'erc astonish- 
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ej, as the tree was falling, to see him effect his retrtfet tt> ano- 
ther, with ap]jai'ently undiininishtil vigoyr. lu fact, they were 
obliged to cut down all the trees before^they coukl driAc him to 
combat his enemies on the ground, against Avhom he slill exhi* 
bitod surprising strength and agilit}', althougli he was at lepgth 
o\erpowcreS by nunibers, a ui destroyed by the thrusts of spears, 
and the blows of stones and other missiles. Wlien nearly in a 
dying ."late, he seized a .spear, made of a suj)ple wood, which, 
would have withstood the strength of i-he stoutest man, and shi¬ 
vered it in pitces ; in the w’ords of tlie narrator, he broke it as if it 
had been a carrot It is stated by those who aided in his death, 
that the human-like expression of his countenance, and ]>iteous 
manner of placing his liands over his wouiub, distressed their 
feelings, and almost made them f{uestion the nature of the act 
they were committing. When dead, both natives and Euro¬ 
peans contemplated hi.s figure w'ith amazement. Ills stature, at 
the lowest computation, was upwards of six feet; at the highest, 
it was nearly eight; but it will afterwards be seen that it was 
probably about seven. 

In the following description, which I give in the words of 
my informant, many of my readers will detect some of those 
('xtcnial conformations which distinguish the young easteni 
orang outangs that liave been seen in Kinope. The only part 
of the description in which the imagination seems to have injur¬ 
ed the fidelity of the jiortrait, regards the prominence of the 
nose and size of tlie eyes, neither of wliich are verified by the 
integuments of tlie animars head. “ The animal was nearly 
eight feet high, and had a wcll-jiroportioned body, with a fine 
broad expanded eliest and narrow waist. His hcatl also was in 
due proportion to his hotly ; the ejx's were large, the nose pro¬ 
minent, and the mouth miicli more capacious tliaii the mouth of 
a man. His chin was fringed from the extremity of one oar to 
the other, with a beartl that curled neatly on each side, and 
formed altogtlier an ornamental ratliev than a frightful appen- 
'dage to his visage. His arms were very long, even in propoiv 
tioii to his height, and in relation to the arms of men ; but his 
leg‘< were in .some re.spects nuirb shorter. His organs of gene¬ 
ration were not very conspicuous, and sc’emed to be small in , 
JANUARY-MARCH 18^, * B b 



‘J74 Dr Abel oti tJve capture of a Colossal Orang-Outangs 

proportiorf to his size. The hair of his coat was smooth 
glossy when he was firgt killed, and his teeth and appearance al¬ 
together indicated that he was young, and in the full possession 
of his physical powers. Upon the whole,” adds his biographel’, 
“ hp was a wonderful beast to l)ehold, and there was more in 
him to excite amazement than fear.” 

Tliat thi'. animal showed great tenacity of life, is evident 
from his surviving so many dreadful wounds; and his peculia¬ 
rity in this i-espect seeiut, to have been a subject of intense sur¬ 
prise to all his assailants. In reference to this point, it may be 
proper to remark, that, after he had been carrietl on board sliip, 
and was hauled u}j for the purpose of being skinned, the first 
stroke of the knife on the skin of the arm produced an instan- 
tanc*ous vibration of its muscles, followed by a convulsive con¬ 
traction of tin’ whole member. A like quivering of the mus¬ 
cles ()ccurred when the knife wiis applied to the skin of the 
back, and so impressed Captain Cornfoot with a persuasion that 
the animal retained his sensibility, that he ordered the process 
of skinning to stop till the head had been removed. 

It seems probable tliat this animal had travelled from some 
distance to the place wdierc he was found, as his legs were co- 
veretl with mud up to the knees, and he was considered as great 
a prodigy by the natives as by the Europeans. They had ne¬ 
ver before met with an animal like him, although they lived 
within two days’journey of one of the vast and almost impene¬ 
trable forests of Sumatra. They seemed to think tliat his ap- 
pcaran«*e accounted for many strange noises, resembling screams 
and shouts, and various sounds, which they could neither attri¬ 
bute to the loar of the tiger, nor to the voice of any other beast 
witli which they were fliniiliar. What capability the great 
orang-outang may possess of ♦uttering such sounds does not ap¬ 
pear, but this belief of the Malays may load to the capture of 
other indivuluals of his species, and to the discovery of more in¬ 
teresting particulars of his conformation and habits. 

TKc on^^aaterial discrepancy which I can detect in the dif¬ 
ferent accouivts which have been given of this animal, regards 
his hei^t, which in some of them is vaguely stated at from 
above "six feet to nearly eight. Captapi Cornfoot, however, 
who f$youi*ed mo with a verbal description of the animal when 
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brtwght on boarc} his ship, stated that “ ho was a full head 
taller than any man on board, measurirlg seven feet in what 
might be Called his ordinary standing rosture, and eight feet, 
when suspended for the purpose of being skinned.” 

The follo)jing measurements, wliich I have cai'efully mrfdc 
of different parts of the animal in the Society’s Museum, go*far 
to determine this point, and are entirely in favour of Captain 
Cornfoot’s accuracy. The skin of tlic body of the animal, dried 
and shrivelled as it is, measures in a stf&ight line from the top 
of the shoulder to the part wliere tlie ancle has been removed, 
5 feet 10 inches, the poprnd'nulur length of the neck as it is 
in the preparation 35 i'^thes, the length cif the head from the 
, top of the foreheatl to tlie end of the chin 9 inches, iind the 
lengtli of the skin still attached to the foot from Its line of sepa¬ 
ration from the legs 8 inches ;—we thus obtain 1 feet G} inches 
as the approviniated luight of the anirnal. Tlie natural bend¬ 
ing posture of the ape tiilie would obviously diminish the 
height of the standing posture in the living animal, and pro¬ 
bably rtxluce it to Captain Cornfoot''. ineasulenient of 7 feet, 
whilst tlie stretching that would take place when the imimal 
was extended for dissection, might as obviously increase his 
length to 8 feet 

(To be (ontiniied.) 


On the Lead Mines in tJu' South of Spain. 

The metalliferous limestone of the South of Spain is so rich 
in galena, as to furnish, even in the prescMit imperfect state of 
mining in that country, about iJ0,00(i tons of lead, a quantity 
nearly equal to half of the total produce of the hiad mines of 
England (45,000 tons). It is worthy the attcxition of the lead- 
mine owners in England, that those of Spain, consider themselves 
well paid if they get L. 19 sterling per ton, on delivery In Lon¬ 
don ; and that the quantity actually made will go on increasing, 
as the population becomes more numerous, or as the power of 
machinery is substituted for manual labour. Tlie introduction 
into this district of machinery from England, also deserves thw 
most serious consideration, as it would not only give the great- 
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est stimulus to the lead trade, but would also enable those who 
have lately discoverefl valuable iron mines near Marbella (25 
miles south-west from Malaga, and not 4 miles from the sea), 
to ruin a branch of trade almost exclusively in our hands, name¬ 
ly', the construction of iron-hoops for barrels, &ei for which, in 
a winc'-couutry, there is a great demand. It is certain that there 
arc now in England agents employed for the purpose of pur¬ 
chasing machinery for the oAvners of these mines, Avho are only 
waiting for its arrival,'and for that of an Englishman to'super¬ 
intend it, to commence their projected manufactory. Having 
stated tJii'' much, I may now ask, how far we might be justified 
in refusing tlie introduction of machinery to a counti'y, which 
rigidly prohibits almost every article of British manufacture,« 
and charges the few tliat arc permitted wnth such exorbitant 
duties, that they can only be smuggled into it ? Should the 
prohibition of machinery be deemed expedient under the above 
circumstances, it would be necessary to prevent any lieing sent, 
as it now is, when intended for Spain, to Gibraltar, under the 
idea of this being an English and a free jiort. Every one knows 
that there arc neither mines nor manufactories on the rock of 
Gibraltar; it is therefore absurd to make use of such a pretext 
for the introduction of machinery into Sjiain, thereby enabling 
that country to rival us in interesting branches of our commerce. 

1 am of opinion, tliat the captain of this port, who is now a Ma¬ 
gistrate, and is empowered to visit every ship in the bay, ought 
to be directed to seize any machinery he may discover; for, aa 
it cannot be intended for Gibraltar, nor for English interests, it 
is evident, that its being put into the bill of lading as destined 
for that port, is a mere stratagem ; and it no sooner ai'rives there, 
than it is transferred to' another vessel, to be landed at some 
place along, the coast. Political economists will perhaps say, 
that if our machinery enriches Spaniards, they will |)urchase 
more of our articles.. As a general principle, this I admit; but 
when we know that almost every British article of trade is strict- 
ly prohibited (even coals, although there is not a single coal¬ 
mine wrought in the Spanish Peninsula), 1 cannot help think¬ 
ing, that such prohibidons on their part .should be followed by 
.^milar prohibitions on ours, with respx'ct to articles so likely to 
operate to our intmediate disadvantage, and that they call for 
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legislative interference, as being subversive of free trade in 
general. fl. Witham,* Esq. E, R. S. E. &c. 


Letter of Professor Buckland to Professor Jameson, and of 
Captain Sykes to Professor Buckland, on the Interior 
the Dens living Uyeenas. 


I 


Dear Sib, 0,rford, 5fh Marek 1827. 

N the 4th volume of the Memoirs of the Wernerian Society of 
Edinburgh, a paper has been printed by Dr Knox, in which he 
expresses doubts as to a circumstance I have insisted on in my 
history of the Cave of Kirkdalc, namely, that it is the habit of 
living hya’iias to drag liomc their prey to th(' interior of their 
den.s. 


These doubts lie allows arc founded only on the two nega¬ 
tive facts, that, during Ins residence at the Cape, he has never 
seen hyienas engaged in the act ol dragging dead carcases into 
their den, nor ever examined, or caused to be examined, the in¬ 
terior of their habitation, to see what may be its contents. He at 
the same time candidly admits, that negative evidence is never 
reckoned so good as positive , and that, after all, my theory is 
perhaps the best hitherto offered. 

In No S8, also, of the Edinburgh Philosophical Journal, 
Dr Fleming contends, it is more probable that the Ixmes dis¬ 
covered in the cave of Kit'kdale have been drifted in by water, 
than gradually .accumulated by the agency of hyaenas that once 
inhabited it; and adds, that “ the evidence proving the Kirk- 
dale Cave to have been an Antetbluvian Den, seems in all its 
parts so deficient in precision, as to warrant the rejection of that 
hypothesis it had bcQn produced to support." * 

As in cases of this Jiatuie, where the question is concerning 
facts, the evidence of accurate and indepeildent observers is piost 
competent to decide the point at issue, I subjoin a copy of a 
letter I have lately received from Captain Sykes, ^ a friend of 
Dr Somerville, now on service near Bombay, who has recently 
been investigating this sitbject. From his observations, it appears 
that the interior of a living hyaena’s den,^ presents an effict 
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fac-sitnile of the mangled antediluvian remains that omir in the 

caves of Kirkdale and*Torquay. 

( 

My Deah Sir, Poonaj llih June 1826- 

,Your commission with respect to the hysena has not been executed 
probpbly with the pi'omptitude you anticipated, but, in truth, it was 
only m my last c^paign I was enabled to meet with a h^eena, to sa¬ 
tisfy myself fully with respect to the habits of this beast. At the pre¬ 
sent moment, from having examined the dens of faysenas in three tliifc- 
lent distiicts, I can state tg you conbdoutly, that those animals do car¬ 
ry with them into the recesses of their dens their prey, or such pails 
.of their prey, as the naiiowness of the cntiances and passages of their 
abodes will admit. I first examined some dens iii the face of a hill 
about eighteen miles north of Poona in March 1825, near a place called 
Mahloonga. The rockiness ot the ground disabled me from laying 
them open, but I pulled out myseli, fiom some feet witliin the en¬ 
trances of two dens, seveial bones. Bones also lay strewed about tiie 
mouths of the dens, but not in any great quantity. The hyaenas 
evaded our pursuit, and the plans w e laid to entrap them for some days, 
although they had the couiage to come for two successive nights and 
devour more than thiee parts of a dead pony I had dragged to about one 
hundred yards from.my encampment. Subsequently to this period, 1 
had not an opportunity of evaminiug another hyjena's den until the 
23d December 1825- Being then encamped at Kowta, in the Pabool 
district, a den was pointed out to me about thiee and a half miles S. 
by E. from the village. 1 found it situated on the bank of a watei- 
couise. The den hud several entiuncos and outlets. I had these care¬ 
fully closed, and trusted I had sccuicd the animals within. The depth 
of calcaivous soil on the banks of the water-course led me to expert 
that 1 should not meet with any imjiediment in laying open this den. 
Leaving a man to watch until I could send a sufficient number of my 
people with tools to dig at it, in the course of a couple of hours 1 S|et 
fourteen men to woik, and in a few hours more the whole den was 
laid open to the day; they had closed it up before the hyaenas had re¬ 
turned home, and therefore did not meet with them. We found the 
den to consist of several passages on two different levels; apme of 
these teimiuated in the exits acd entrances, othcis in small chambers, 
not of any determinute form. In the lowest passage, at the depth of 
sevei-al feet from the surface, anil 18 feet from the nearest entmnee, I 
found numerous bones, broken and whole. Ihi^se bones appeared to 
be those of the camel, hm alu, ox, hog, dog, and sheep; but you will 
>be endbled to judge for yourself, as 1 have sent you some of them dug 
lOut of the den. At 24 feet from the entrance I took out the rib of 
' on ox. Not near so many bones were found outside the den as inside, 
smne few only were lying about the mouths of the northern entrances, 
atid none whatever in the b,ed of the water-coui'se below the southern 
enIraDce. The Latitude of Ihis den is 18® 2P' N. nearly; and Longi¬ 
tude.'-74° 24' E. The country near is amygdviloul greenstone in liori- 
xof^tnl strata, and the elevation of the dens above the sea, determined 
by the boiling temperature, is 1650 feet. 
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N 1 liad almost despaired of getting you the skeleton of a fayaenci, 
yfAien fortunately, on my mai'ch from the Piibool to Cheencholee, on 
the 14th February 1826, I eavr a large male and a female basking in 
the sun, with a couple of good sized cub** tumbling about them. The 
country is a table land, and perfectly open. The beasts were about 
half a mile ^"om the road. 1 was obliged to approach them w^oui 
disguise or coucealment. As I neai'ed tliem, the cubs disappeared in 
die den, and the female walked slowly away; but the male waited 
very coolly until T got within a hundred yards of him, when a ball from 
my gun brouc^ht him down. I had shot him tlirough the shoulder, 
and on running up to him found lie liad sufficient strength left to 
move; and ieaiful he wmdd get into his <]eii, distant only five paces, 
I put a ball through his head. 1 regret this now very much, os it broke 
the skull into fragments, and it will occasion you a good deal of tmublc 
to put them together again. My people had most of tlicm passeil on 
to the new ^ound of encampment eight miles distant; and as it was get¬ 
ting very hot, I did not think it neces'^aiy to dig out the cubs. ^Hie 
hymna family I found had been legahng themselves on the remains of 
a jackass, some of whose bones, with the half putrified flesh on them, 
were lying about. The rest of the animal was doubtless in the den, os 
I pulled out from one of the passages a hind-leg and haun('h, with part 
of the flesh on it, uhich the hymnas had been disabled from taking in¬ 
to the recesses of the den, by the leg having stiffened into so angular a 
form, as not to admit of its passing whoie the rock nairowed. 

I have to remark a very singular fart with respect to the habits of 
these carrion beasts. It was evident from the accumulation of dung on 
the same spot, in n hollow about ten feet from the entrance of the den, 
and from this substance not being found in any othei place, that tlicse 
beasts, young and old, resorted regularly to a chosen spot; in short, 
that they had thought jt necessary, in their domestic ai rangements, to 
render a spot sacred to the goddess of filth. A veiy few words lyill 
now close the hywna’s history. The beast 1 had killiNl was taken to 
my tents, carefully skinned, and the skin cured in the native way, by 
being rubbed with turmeric and salt, and subsequently with thick acid 
milk. The flesh was boiled off the bones; and the skeleton, skin, and 
some of the bones found in the several dens, were packed into a box; 
put on board the Pyramus, and directed to you, and I trust you will 
receive this box almost as soon as ymi get my letter. I have omitted 
to^^mark, that porcupines’ quills are commonly found in hyenas’dens; 
those animals, therefore, must be their prey. Th« hyenas, although* 
sometimes as large or larger than a stout ma^stifiP, contrive to creep 
along very narrow passages in their dens. I have farther only to re¬ 
mark of the hyena, that it is a cowardly beast. It never atta^'ks where 
there is any risk; and, when chased and driven to extremity, submits 
to be killed almost without resistance. When the beast does bite, and 
gets a fair hold, the power of the jaws is so great as to admit of their 
Aacturing any bone of a hoi sc or an ox. 

(Signed) W. H. SvKrs. 
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To the above letter of Captain Sykes, I add no fai*t]ier note 
or comment. Your readers will judge for themselves how far 
it may confirm the thco’-y I have proposed in my Rdiquiee Di- 
luviancBy to explain the accumulation of tectli and .bones in tlu’ 
Cav<e of Kirkdalc < 

f 

P, S -—I l)pg to correct an omission that occurs in No. 
XXVIII. of your Journal, p. 363. in the description of frag¬ 
ments of gnawt'd Ijones, from the cavern of Kent’s Hole, near* 
Torquay, that are stated to have been sent to the Edinburgh 
Museum by myseh*. They were only tiansiiiitted tlirough me, 
and at my request; but they were both disct)vcTed and present- 
ed by the Reverend J. M^Enery of Torquay, a gentleman who, 
during two years’ past, has exerted himself with the greatest 
zeal and success in exploring the contents of this cavern, and 
vvlio lias formed the ino'-t extensive and most instructive collec¬ 
tion of giM\vc<l and mangled fragments of skektons of antedi¬ 
luvian animals, that lias yet been made. It is highly gratifying 
to me to athl, that tln^ eonclusions he has drawn from his own 
independent observations in the larger cavern of Kent’s Hole, 
arc in perfect liannony with those I had fonndixl on a display of 
similar jihenouuna, though on a less t\ten*.iv<* scale, in the cave 
of Kirkdale. 


On the groxeth and prepa) ation of Straxe used in ihi Tuscan 
Trade 

r|^ 

X HE following observations liave been extracted from some 
valuable communications winch liavc reached the Highland 
ci*^ty from Mr H. Hall of Florence, Mr Boswell of Kingcausie, 
and otheV'v; and will perhajis aflbrd information on some pointS of 
*“inanagvment in the growth and preparation uf the straw used 
in the Tu'ncan trade, wk ch may not yet be quite familiar in this 
country. 

^ The 8 C(m 1 from which the straw for plmting is grown, is a small 
round grain of ’^heat, called grano marzuolo^ or more properly grano 
iuatzohno* It is so called from being sown in the month of March, 
and differs from common wheat in appearance, from its rounder and 
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Scotland for 1627. 
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sliortev «hape« Tt is an error to suppose, that hats are ina9e from rye, 
or any olJier gram in Tuscany- This ma^i/so/aiio straw is cultivated 
for the sole purpose of being made into hats ; and i-s grown chiedy in 
the vicinity of Florence, and on the hill^ < ft both ei<le^ of the valley of 
the Amo- The growth of the straw is thus almost exclusively con*- 
fined to a li^fiited part of the province of 'Fuscany. A few year^ ago, 
the Pope, aware of the source of wealth which this manufacluje pro* 
duced ia that quarter, attempted to introduce the culture of it into his 
States. From the habits of the people, diflerence of soil or climate^ or 
from all these causes conjoined, the plan did not succeo<l; and the 
Grand Duke of Tuscany having now Hn(uve<l the prcpaivd straw to he 
exported, the idea of cultivating it elsewhere seems to be alloguther 
abandoiKHl. Tuscan women, in the mean time, have settled themselves 
in various places, such as Vienna, Petersburgh, &c., where they carry 
on the manufacture with straw grown in Tuscany. 

“ The seetl is sown on good ground, but not rich; some sow it on 
poovish land. In general, vinos and olives bound tlie flelds in which it 
grows, or are planted at interval'* in the interior of those fields, like or¬ 
chards ill this countr)% 'I'lio practice in sowing lltix is known to every 
agricultuiiht; and nearly the same holds in regaid to tlio marzotanay 
where the qualities CNpeduUy *o be obtained, are fineness, tonacily, and 
toughness. 

“ To obtain the it is sown so thick, tbateadi Made touches 

another. Manure is never made use of on the ground' to he under 
marzolana. The seed is sown on the giouad in a flat state, and a per¬ 
son must he tauglit the method ot sowing if, which is done under¬ 
hand.” The seed is tlu'n covered in, by hoeing the ground with a 
draw-hoo, about three times the si/e of om common turnip-hoe. Thin 
is done as near the first of Marcli as the season will piTiuit, From the 
beginniiig to the middle of July (according to the season), it is ready, 
which is known l>y the ear being (iilly shot, hut before it is formed in¬ 
to grain. Tfie plant is then, if a good crop, eighteen incdies in height. 
The straw is not cut, but plucked by main foiee from the soil, and 
then exposed for the purpose of bleaching, not in bundles, but scattered 
about in meadows or gravel grounds, exposed to the evening ilew and 
the midday sun, until it is perfectly yellow; but constantly watched, to 
gatbei* it together, and put It under cover at the least appearance of 
rain, which would s))oil it, and make it turn out completely speckled* 
After it is sufficiently bleached, it is lied in bundles, and brought to the 
mainifucfory, where children are employed to pluck^he only part of lhe» 
straw which serves for plaiting, that is, what is comprised betwixt the 
ear and the firat joint in the stalk. If the weather ia fine, in fifteen 
days after the crop is pulled, it will be ready to work into plaitj ' 
“ treccie,” as it is cfdled. The natives say, that the dew tends grpatly 
to whiten it; but if any raio falls it is ruined. The manner of separat- - 
ing the top joints is by a smart jerk of the hand. These are made up 
for sale, and the remainder thrown to th^ dunghill, for no animal will 
cat it. 

To obtain the wluTeness so much prized, the straw is smoked with 
sulphur previous to being worked; the plait is also smoked, and, lastly, 
ibo bat. About Sienna, the process is simply q* little sulphur set On 
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fire in the bottom of a large chest, bunches of the straw being placed eu 
long h^el rods across, anji the lid shut down. Elsewhere, the articles 
are described as being placed in a small close room, in which a chafing 
dish of sulphur is placed afid set fire to. Sometimes the operation re¬ 
quires to be done twice before it succeeds. 

Xhe straw for use is classed or stapled like our wool. Children or 
inferiqr hands, woi^ the course thick straw, while good imds work the 
fine only. Whether fine or coarse, it is only the part on which the 
spike grows that is made use of, and it is always the same plait, con- 
sUting of thirteen straws, which is worked. In the fine plait, there is 
a very great waste of straw,tas they reject all that is in the least too 
thick, and they cut ofi a considerable part of the straw where it comes near 
the flower spike. Fine plait is not accounted good, unless very much 
drawn together, for which end it is worked very wet. The bunches of 
straw are always put into a small jar filled with cold water, which 
stands beside the worker. After being smoked and pressed, the plait 
is made up into bats by women, who do nothing else; it is put toge¬ 
ther by the edges, not overlapped. On the operation of pressing a 
great deal depends. There are only two good machines for that pur¬ 
pose in the country. 

Such is the practice for procuring the hat-straw. What they sow 
for seed is in other ground: Not one-fourth of the seed is used, and 
the grain is allowed to come to maturity in the usual way. It is said 
to be a capital wheat for vcrmicdli, maenroniy 8tc. and also for making 
into bread. 

It ought to be taken into view, that, for tbe use of the manufac¬ 
ture in Scotland, the straw should not exceed ono-eiglitecnth of an 
inch in diameter. When coarser, it does not answer the market; and 
much of the very finest straw is not ret^uired, because the bonnets made 
from it are too expensive.” 


Memarhs on Dr Ohscrvatwyis on the Artie Sea and Icc. 

In a communication from tlie Rev. Mr Scohesbv to Professor 
Jameson *. 

On reading Dr Latta'^s Observations on the Arctic Sea and 
Ice in the last number of the Edinburgh New Philosophical 
^Journal, I was vather surprised at the follgwing hasty, and, 
if I mistake not, unwav”antable remark. Speaking of the cli- 
' mate of Spitzbcrgeii, Dr Latta refers to my Account of the 
Arctic Regions, saying ‘‘ Mr Scoresby, biassed by the indica¬ 
tions of the thermometer, reasons himself into the supposition, 
that the climate, during summer, is more temperate than even 

• Read before the Wernerian Society, 10th MarVn 1827- 
t Ecunburgh New Thilofiophical Jounia), October—December i826\ 
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lU'v. Mr Scorcsby on the Arctic Sea etnd. Ice. 

Scotland, and. gives to the circle of perpetual congtiation an fd> 
titude of T7d'i feet,—a statement contijidicted by facts.” 

Now, in this bold remark, Dr Latta first ascribes to 
a statement I never made, that I am aware of; then blundy 
says, tha^ it is contradicted by facts! I do mention it, in¬ 
deed, as a remarkable circ’imstance, that, on mountains uf 3000 
feet elevation in Spitzbergcn, the snow should sometimes be 
wholly dissolved at their summit’s, when, in so much low^ a 
^latitude, Ben-nevis should occasions) ly exhibit a crest of snow 
throughout the jear (Vol. i. p. 1J23.) But I nowhere reaapn 
myself into the supposition that the climate is therefore warmer. 
1 only reason that “ the tqyper line of congelation, ^whero frost 
perpetually prevails,” is much liigher on the Arctic lands tl^n 
was to have been expected from its mean temperature. Aqd, 
applying the known law of diminution of temperature, on 
ascending in the .atmosphere, to the summer heat of Spit2])ergen, 
I observe, tluit “ it will reipiire an elevation of 7791 feet for 
retlucing that temperature to the freezing jxiintand hence I 
reckon this to be about the altitude of perpetual free2ing,r~ 
p. 126. 

What fai ts Dr I^atta can bring forward, to shew that a thaw¬ 
ing tcanperature never occur.-, .o high, I know not; especially 
wlien, by observation of the thermometer, I found the tem})era« 
ture in Spit/bergen so high as 37°Fahr. at mid-»iffht, at an ele¬ 
vation of about 3000 feet. 

Not thinking it right to allow a bold assertion, which I 
believe to be unfounded, to pass before the Society as cor¬ 
rect, nor an assertion declared to be dependent upon facts to re¬ 
tain such a basis, unless these facts can be substantiated, I have 
ventured to trouble the Society with these remarks. Besides, I ac¬ 
knowledge my feeling to be that w'hich is Wo doubt common to 
authors, greatly averse to the charge of such \heorising views a.s 
to be capable of reasoning myself into conclusions contradicted 
by facts; im equal aversion, also, to be charged with asserting 
what, to the best of my knowledge, I never did. As such, I 
think it behoves Dr Latta, either to bring fmrWard the facts 
which contradict my statements, or to have the candour to ac¬ 
knowledge the mia(ake he has fallen into 

Bridlington Quay, I 
Janvary 6. 1827. ji 



Profe&sDr Leslie on the Coniomelcr. 
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On the Cmiometer. In a Letter from Professor Leslii-. to 

Professor Jameson. 

My Dpab. Sitt, 

Haying just seen a paragraph in the Annah of Philosophy 
for March 1827, copied fiom the Annalcs di Chiniic et Phy~ 
siguc, in whicli my contrivance of an instrument to measure the 
specific gravity of powdery is reclaimed for M. Say, Captain of 
Engineers, who, it seems, perished in the famous Egyptian Ex¬ 
pedition ; I trust you will allow me to offer some explanation. 

I was aware that attempts had been made to apply the 
law of Mariotte, in ascertaining the '.pecific gravity of a sub¬ 
stance whicli could not be immersed m water, but supposed them 
to have proved unsucce.ssful; and all this I staled at the time 
to the persons who witucs'-ed niy experiments When I first 
visited Pans in 1802, my kind friend the late M. Guyton-Mpr- 
veau shewed me an apparatus for that purpose ; and it then ap- 
jK'ured to me very clumsy and uum.anageablc 1 have no recol¬ 
lection of the nature of its construction, and only a sort of faint 
impression that it was somehow connected with an air-pump. 
Indeed, were it wwth while, I could easily [xiint out two several 
melbotls of tliscovering, by lielji if a good air-pump, the aboo- 
lute bulks, and consequently tin- sjietiflc gravities, of powders 
and very porous substances. 

I liave now looked into the article referred to in the 2dd vo¬ 
lume of Annales dc Chimie, and will most readily admit, that 
the Stereometer of M. Say is substantially the same as my Coni- 
ometer. But of this coincidence I was quite unconscious, when 
I designed my instrument. I made no boast of discovery, and 
only mentioned it as a simple contrivance, which could be di- 
Tficted to some ver^f’useful and curious researches. I permitted, 
indeed, a gentleman who .tdmired its application, to draw up a 
popular dt«cription of it in his own way ; but I deferred giving 
any account of it myself, till I had brought it to greater perfec¬ 
tion, and was enabled to produce a series of correct and inte¬ 
resting results. So little, however, did it engage my attention, 
that I have suffered it to remain nine month^^for alteration, in 
the han6s of the artist.. A year has nearly elapsed before any 
chemical philosophei; has challenged its originality; and Pr 



Professor Leslie on the Coniomeier, 

.Thorason, Regius Professor of Cliemistry at Gla^^w, whose 
acuteness, memory, anti extensive reading, are universally ac¬ 
knowledged, has, within these very few days, ordered his work¬ 
man in Edinburgh to execute for him a copy of the instrument. 
For myse,|f, I can })ositivc]y aver, that I never chanced ty light 
on the Memoir of M Saj ; and that, although I have been 
very diligent, of late ^ears, in collecting philosophical apparatus, 
I liavc not found any account of' his stercometer in elementary 
works of science, or met with lliat iiv>trurnent in the physical ca¬ 
binets I have seen either at home or abroad. I suspect it has 
been confined lo the Polytechnic School, and am yet to learn 
wliat sorts of esjieriincnls have been made with it. 

While I willingly coneede, then, the right of priority, and cor¬ 
dially give lo the late INI. Say tlie jiraiso of ingenuity and accu¬ 
racy of conception, I must consider his stereometer as an im{)er- 
fect jiroject, ami scarcely ap])litable, in its original form, to prae- 
tke. The coniometcr possesses scveial decided advantages over 
the instrument figured in the Aiinala tie Ch'imic Iftf, The part 
for leeeiving the powdtr being long and narrow, the capsule is 
easily and nicely applied •, hut in tlie stereometer, the recipient 
IS a hroad shallow eup, the lid of wliitii, fitting with ilifficulty, 
may shut up an undue share of air. The long slender 

tube is easily pressed down into a wider one, containing mer¬ 
cury ; whereas Say’s instrument is plunged into an enormous 
cistern of mercury, or at hast a very tall receiver- In the 

coiiiomcter, the scale eiigrav'cd on the slender tube marks at 
once the absolute bulk ol the powder or jiorous substance, 
or rather the weight of an etpial volume ol water; there is a 
sliding scale on the outer tube, and an adjustment for the varia¬ 
tion of the altitude of the barometer, ^thly. The slender tube 
has besides another set of numbers engraved, corresponding to 
the triplication, -as the former does to the duyihcation, of the vo¬ 
lume of included air. By comparing the two results, we arC 
enabled to determine, whether the air contained in the porous 
substance exists in a condensed state, and to calculate the de¬ 
gree of condensation, hihly and lastly^ Th^ coniometer has 
already indicated some very curious and interesting results, 
which I regard, J»(^wever, at present as only approximative. As 
•soon as I have brought the instrument.to a more perfiSfct form, 
I purpose to institute a series of accurate experiments with it. 



386 * Dr Gralmm's Lisi of Ume Plants. 

In conckision, I think, a joumalist certainly entitled to re- 
mark, in a tone of right^feeling, those coincidences which must 
at times occur in the history of 'science, when different persons 
happen to strike into the same path of inquiry ; but to hunt in¬ 
cessantly aftei' obscure, vague and distorted charge| of plagi¬ 
arism, pnly betrays the workings of a base and malignant dispo¬ 
sition. 1 ever am, &c. (Signed) John Leslie. 

Queen Street, ) 

March 9- 1 827. J' 


List of Rare Plant.'i ichhk futvc FUnvered in the Rotjal Rofawic 
Garden, Fdtnbnrg-h, during the la.tt three mouths; with 
JJeseription of a new specie.'i Fnonjnms. Ccnninunicated 
by ])r Graham. 

1 6lh Mare/i 1897. 

Uanksia latifolia. 


—-- serrata. 

Dichovisandra thy rsi fl ora. 

Euoiiymws scan{iens. 

IS* arandais ; truticosa, scandcaf*, radicans; foliis Jancoolato-ovatKs^ crenat(t- 
serratis, venia obliqiiis; pedunculis filiformibua, axillaribus bis (terve :■) 
dichoLoinia; j^enuinc aeabro. 

iJEScniVTiON.—to a great distance. JimnohrsvQYy long, 
cyliiidvicaU green with browii sears, atlhering to every thing in contact 
with them, hy long, iluttened, branching, uliitc threads, vvnich at first 
sjiring in linear lutls, but afterwards tliroughonl tI»o wliole length of the 
branches, and Iiangiug lootjc on all sides, conceal tliesc in an entangled 
mass. Leaves oj)positc, somewhat decassatiiig, the older ones somewhat 
coriaceous, the younger shining and inombranous, l)right green, and paler 
on the back, ovate or ovato-Ianceolate, acuminate, cronato-serrate, the 
sen'atures being frequently, especially on the ovate leaves, compound, 
vdLns oblique, and, as well as the middle rib, prominent on both aides, 
reticulations at the edges most distinct on the under. Petioles <*han- 
nelled, approximate on the branches, distichous on the flowering-shoots 
(5.inch long); stipules minute, bi*mvn, lacerated, one on each side of the 
petiole; liuds lanceolate, pointed, covered by imbricated blunt scales, some 
of which are persistent upon the base of the tw’ig. Bractea small, awl- 
shaped, brown, rSflecced, slightly fringed, with &own glands at their 
edges. Peduncles axillary i /ice (or thrice ?), dichotomous, filiform, an- 
guW, straight, nearly three times as long as the petiole. C<//y.c very 
small, green, tetraphyllous, segments rounded, persisting, at every pe¬ 
riod concave, and closely applied behind the bases of the stamens. Co¬ 
rolla yellowlsh-ivhite, 4-petdous, i>etals rounded, minutely toothed, re¬ 
flected, attached by small claws, which arc ahouL the length of the calyx, 
and concealed. * ytamens 4 \Iilame 7 its whitish and tfiporing, scarcely longer 
than the claw of the petals, at first erect, afterwards reflected, inserted 
into broad, flattened, green bases between the j^etals; anthers yellow, of 
two roundish lobes, about as long aa the filaments. Oemien flattened, 
yellowish-green, indistinidly warted. Stigma at first deep green and ses¬ 
sile, after the shedding of the pollen paler, blunt, and continuous with 
a stout, linear, furroV^d style equal in length to the filaments. 



Celestial PhenomenaJrom April 1, to Julp 1. 18S7. ^387 

This species was received from the Botanic Garden, Colcut^, under the 
‘ name here adopted, in lfl23, its nalivo country uncertain, probablv Ne¬ 
pal. It approaches nearly to £, ec?iinata ai^l E, vagmii> of Flora Iildica ; 
but is distinguished from the f(»rmer by the obliipic vems of tlie leaves, 
and from the latter by its rooting stein, probably b> its spiny fruit, 
thougli, us this has not \et ripencnl in tin iiolanic (.iarden, the appear¬ 
ance of the gerinen onl_t can be st.iteil 

Liparia sph%3rica. 

Mirbelia speciosti. 

Pena^a squamosa. 

Pordieium brasiliense 


Ctkiillal Phenomena from April 1. to July 1. 18527, calculated 
for the Meridian of Ed'nihiUfyh^ Mean Time, By Mr 
(ii'OKC.i; Inniss, Aberdeen- 

riu tinie^ irc .uionlmR to l!w ( nil mKonin/^ tlu lUy bc^uminff .11 nutlnlijlit 
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Proiccdinsy^ (f the Wernerian Xafaraf Ilistorif So 

(('’oiilinucJ trcun |i. l!M.) 

ISfifi, Dei\ IG.— JL HE Scmlary read ]\lr Aucliil-)()nV ac¬ 
count of the habits of the Viiltur Aura, or Turkey-Huz^rarc?, 
in which he exploded the opinioii gencTally oiUertainotl n£ its 
extraordinary power of‘ smelling. (See preceding NunibcT of 
this Journal, p. 172—184.) Mr Auduhoti being present, af¬ 
terwards shewed to the Society lus mode of fixing recently kil¬ 
led birds in various attitudes, against a !)oard marked with 
squares or division lines, corrGsjx)nding to similar lines pencilled 
on the sheet of paper on whicli tlie drawing is iy be made. 

A specimen of the Swoid-fish, Xiphias Gladiiis, seven feet 
in length, found in^Jie Firth of Forth, and transmitted l>^ Mr 
Slight, assistant to Robert Stevenson, Esq. ci\il engineer, was 
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c\lul)ited, and described by Prolossoi -lameson. The Profe&soi. 
also s»hc\ved specimens of* Jet-coal, the sort used on the continent 
for making ornaments, fu.imtl in Wigton^hire, by Sir Andrew 
Agnevv, liarl. 'J''he^e .specimens, he meiilloned, were f<jund un¬ 
der peat-moss and aimve clay, on the properly of Sv* Andrew 
Ao'new'*. 

o 

18^7, Hi .—At this meeting the Ibllowing ^oiitJemen 

wen* admitted members : 

N?i\-Ur ^inr V r. 

Wiiia-vn I5;\i n, K-.(|. Civil Kiighie^'i, livl.iiul 
i 11 oiu.i m \ 1 II x.M. Ksq. !\j 1 ) 1 ! 1 1 id lu*r 

I'fJUl u.\. 

Jiiuv .Iami s Aein'iioN, Kstj. I 
.Mr C^iAUi cs I'm n. IIah i i mav. 

Mr Audubon read a memoir on i]ie habit - of (lie AJIi<>ator 

< ^ 

containing much nriv iiiformallon n'garding llial animal. (Sec 
the prestait Numbi'r of this Journal, p. it -vccy )—Dr tiiant 
then read an account of the anatomy of iht* Odopus \enlnco 
sus, and exhibited a dissected specimen from the J^'irlh of Fortin 
of large si/e, and apparcaitly ol' full growJli, 

A stulfed specimen of the J\ipir of America was c'xhiliited al 
this meeting , and the members wa*re then iinited by tlu* PreM- 
dent lo \iew, in cinolber apartment, some live animals, lately 
biought from Chili, by the Itigbt Don. (’aptain Lord Najaer, 
of the Diamond /‘ngaU*, particularly llie Felis Puma, or Aine 
rican lion. 

JaiK ^27.—At this meeting Dr Grant read an account of the 
structure ctf' the eye of the Sword-lisli, illustrated by a inagm- 
lied sketch, and by preserved parts of tlic eye, taken from tlu 
animal lately kilU'd in the Firth of Forth. 

v • 

riio ev. Dr Scott of CorstorjJiine then read a dissertation 
*on the SophaiiK)^ the Sacred Writings, proving it to be the 
Hyrax Syriaciis, althon rh rendered coney in cnir common ver¬ 
sion. 

Feb. 10.—At this meeting the Secretary read a communica¬ 
tion from the Rev. William Scoroshy of Bridlington, containing 
descriptions of (some remarkable Rainbow\s. (Printed in the 
present Number, p. 2G5, It sap) 

Pivfessor Jameson then read Mr Bald’s gcok>gical 
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.survey of CMnro Island, on the wesl coast ol‘ Iieland, illustrat- 
ino‘ the same by nui|)s and sections cxl* iited by Mr Haiti. 

The Professor then i>ave a gent^ •' desc]ij)ti\e account of a 
splendid series of tlie 1‘hcavints and i^'ac■ocIvs of India, specie 
mens of ^^lich were placetl on the table. A stuffed sjiecimcn 
of a Persian Sheep, presented to llie Itoyal iMuseuni by James 
(iibson (’raio, Es(|. was also exhibited. Mr AydulK)ii laul be¬ 
fore llu‘ meeting several speennens of (lie eoIiMn ctl Plates of his 
great work on American Ornithulog* , execnled )iv Mr I/i/ars 
t)f ibis tUv , aiul lliev excited general admiration. 


S( lENTfPK' 





\ \ riMtAL rniKosonn 

I. licptti.'iion of Hcitf ifivetsclf^ ov iJte sijuan of the lit^^lufuc 
—Sir Isaae Newton has shewn, l^rincipio^ Pib. n. Prop. f*3 
that if the rt'puisjon between llu' ])aitie!t\s of a gas wtav inversely 
as t!*e sqiiaie of ihe distanci' ol their eentn\', llie eiibe of the 
jwessure wx)nld he as the fbnrlh powei' of tl*e density, and i'io( 
ecr.sa. Now this is prii‘is<l^ the relation whieh we formerly 
Niw should subsist between tlie j)ressnre ami density oi' air con¬ 
taining a constant ([uantity of ln*at, if, as apixais from experi- 
nuait, the sj>e<‘jfie heat under a constant volume be* to iJjat under 
a constant pressure as 3 t-[-; and, therefore, whilst the quan¬ 

tity of heat connected with eacli particle of air is constant, tlu 
repulsion between them is invers(‘ly as the sejuarc of then* duv- 
tance This being the law common to magnetism and graviUi- 
don, scarcely leaves a doubt thab the true ratio is that of 3 
to 4. It is also the ttctual law of gaseous rc}ml^ion ; for that 
first given by New^ton, and generally adopled,'making the re¬ 
pulsion inversely as the shnple distance, riailly compares the rc- 

* Some allcf^c Ihnt this proposition roiixnrc^^'ath particle lo art ontv on 
those next it; hut it holds c(|u.illy tnu*. whilnf each ;uts on a constant nutio 
her, however great, if similarly situated. \ 

-f- Sec e((uation (C) page 33f>. vo! i, of .fininiai 

X Ain tenilcncy in tliL^parlieles to gravitate Itiward eaeli other, woaid not 
allW’t a law' similar to its (»wn. 
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pulsions in cases whore not only the diSlances, hut the quantities 
of* h(';vt are cllflcrcnt. 'P\\c above ])rinciple of the repulsions be¬ 
ing inversely as the sqiiare the rlisiance, might easily be shewn 
to accord with tlio law of temperature and the law of lJoyk\ 
Any \\anation in the ijuantity of heat, will, niL pan, produce 
])r<)portional variations in tlie logarithms of the repulsions. Per- 
liaps the same j)roperty belongs in magnetism or electricity, if 
not to gravitation itself*. IIknry Mkikm:. 

a. The IJ(rrh‘7'rer a' Xonamdactor of Lift'htniag. — Dr 
Heeton, in a Ictti'r to Dr Mitchill of New York, dated l{jlh 
July 1821-5 slates, that the bcech-trce (that is, thc‘ hroad-lcavcd 
or American \'aricty of Pn^'us sylvafirn) is never known to ht- 
asxnl(‘d hy almospln^jic electricity So notorious, he says, 
this fact, that, in Teiu'ssce, it is considered almost an impossi- 
hility to he struck hy lightning, if ])rotection be songJu under 
die brandies ol‘ a heceh-tree. \Vhcnevi*r the sk\ jnitn on a ihrcat- 
ening aspect, and the thunder begins to roll, the Indians lca\e 
their pursuit, and l)etake themsehes to the shelter of tlie noaresi 
bcech-tree, till the .'.torm })ass over; ohseiwation liaving taught 
these siigacious children of nature, that, while othei trees arc 
often shi\cred to splinters, the electric fluid is not attracterl by 
the beech. Should furiher oh^crvaliuu estahlidi the fact of llu’ 
iionconducling ^juality of the Aincnean h<‘ech, great advantage 
may evidentI> lie deiivcd from planting hedge-rows of such 
trees around the extensive barn-vards in whi< h cattle ai’c kejit, 
and also in disposing groups and single trees in ornamental 
plantations in the neighbourhood of the dwcUlng-Jiouses of the 
ownci K 


fi I ni/o(JUAnxi\ 

f3. Silica ia Springs is dissolved hy vicans of Carhoaic Acid 
— Dr Karsten remarks, that, if so feeble an‘acid as the acetous, 
is capable of dissolving silica, it is not improbable that the car¬ 
bonic acid may have tlio same property. This conjecture he has 
confirmed by experiment. The experiment may be made as 
follows. Dc6t}tnpose a portion of li([uor silicum by means of a 
superabundance of any acid, the muriatic, for example, and 
neutj*aHzc the clear fluid with carbonate'of ammonia, at the 
lowest possible temperature. The carbonic acid evolved by this 
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pvoccbS combMics with the water; and, if iho neiUrjl Haiti \> 
preserved In a wx'll-closed glas?>-\cssel 5 *it may be kept lor many 
w'ooks, without exhibiting any precir’‘.i^ation of Mlica Hut if it 
is exjx>sed to the air, or, better, if lie- solution \^^ hcaletl in an 
open vessel, it i.-. dccoinpoftcd in proportion to the C'^cajx^ of the 
carbonic acid, and tlie silkeous earth deposited on tile walls 
of the \essel in a gelatinous state. This result sljew*, that tlie 
great quantitv of silica met witli in many minei^l springs, par- 
liculaily hot springs is held in solulftm by carbonic acid. It 
true, that we cannot in this w^ay explain how the siliceous earth 
was first dissolved,—for the generally recoivi'd opinion, that llus- 
earth is simply waslual ^)Ut of the strata m the vicimt\ of the 
s])ring>, is, according loKarstui, untenabli 


/oor iH.\ 


t 'rit~lAirk a( Sea —1 hiUe, at this inonunt, be* 

fore me (says l)i* Traill of [a\erpool) extracts from tlic journal 
of my intelligent fnend ('ajHam Andrew Livingston, winch, 
among other things, notices, tlial a small lurd alighted on the 
brig Jane of tills port, in l^at. 47 4'South, lamg. 43 ID' AVest, 
on September 11. ISfJo. It was raiighl, and when examined 
here, proved to be the common litdark (^llaada /ira/ensis,) 

5. hjgyjptUui Anfiquith'S tn lavctpoa! MnmoiL —We have 
in our Museum, many fine Lgvptian anticjiiitii's , among ill esc 
is a beautiful papyrus, found in tlie band of a mummy It is 
upw'ards of ^0 feet in lengili the bierogU j^jnes be autifully exe- 
i lUed, and inlerspeised with numerous ])ictures. One of these is 
a representation of tlie Lgyptian Last Judgment, as doseribed 
l)y Diodorus Siculus, in winch the qiirit of the deceased is 
ushered by a genius before the god who sits with his 

tablets wu'i ting do wui the result of a trial, then heibre him, in* 
which the deeds ol’ the deceased are uxaghod in a balance, the 
vibrations of which are intently walehed l)y Ccrhv7'u,s In an • 
upper compartment, the happy issue of the trial is announced 
by the introduction of'the human spirit, undiT the guidance of’ 
the same genius, to Cf-sb/.v. We have an umV>l1etl liead ('fa 
mummy, young^rnak, with liigli-lliiu nose, and long auburn 
ringlets, confirming^^the opinion ol I’uvier, muiuenbaclw and 
others, dial the Luyptians {of the era, at least, oi' this mum- 
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mv) wcro not Ni^'rocs \Vo hiwc :iUo 'several ninnnincs sliouj; 
and a boauliful sandal fd‘ ))laltotl palm lea\cs, all Avlilch arc 
made andleft^^^ kotlial even this modern fashion ha*- 

had an Egyptian origin I liavc, in niy possession, several 
Egyptian anticjnitics, among the rest an ex(pn>ile bro*i/e figure 
of uilh lii^ Huger on liis lip-., and the sacred 

beetle on Ins head. I'he contour of* ihe body, and giace of 
tile heail, are ((uilc (Irecian — I^tU f J)'om ))r Traill 

G Notm ic^nrdiu^' the Coyumon S(or-Fi.di^ Adenas ni 
A^as,—On llie (Jth of March last voar, M Eudes I)c doim- 
champs ol^ser\cd the beach at ('oUille to be to\erctl vith star 
(Ish When the t'-av<‘S letired, and llure was ^till an inth in 
two of watLi upon the sand, he saw tliem rolling out in th* 
form of l)alls, which, on examinaliom he found to (onsist of Hvi 
or Six indi\iduals, (lo^elv united and elinoim^- tooether h\ tian 
In llu* cenln* of (‘acli of thc'-e balls was a full grown 
•^pccunen of Madia rsfulfoiam The aslerue weie arranged 
along the edge o( the\aKes, winch were alwav'> sej)araled to llu 
(fistancc of two oi three lines, lhe\ were apjihed to the in b\ 
their lower an face On detaching them from tlie shell, it wa*' 
remarked, that they had introduced between its lalvts, large 
round \esic!cs, with \trv thin walk, and flhd wUh a lianspa- 
rent hu'nl. Each asteiias picjcntecl li'iC pendent vesicle-, ar- 
raugtHl symnu Iriealb abom lln^ mouth These vehicles wereol 
unequal si/e lv\o of them wen' tommonlv larger, and about 
die si/e of a \ery Luge lia/el-iuil, the other three A'ere net 
larger than a }>ea. ^I'hey appear to be connected wltli the ani¬ 
mal by a veiy short and narrow peduncle. At the other ex¬ 
tremity wa-. a round opcai liole, ihroiigli wliieli the lluid, cMai- 
hi nod in theveslch', Mowed gently, and drop by drop The 
^ walls of these \chides were \ery thin ; Uic upper lialf, howoccr, 
was ilncker than die other ami longitiuUnally w'linklcd. At 
the end of a low seconds, the vesicles liaving contracted and 
discharged their eontcuts, were scarcely larger than a grain of 
ordinary fthot. When the sea had left the asterije some moments 
(by-, they cpiUlt'd di<‘ animal wdncli die\ wvre in the act of 
sucking, and immediately -after, the place of the vcficlcs could 
no lotigev be cbstniguislicd The shells, tfiat liad been vseimi 
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ii|)<)n by tliche animals, were tbuiul in \cuii)Uh btjil/s ol’desli ue- 
lion; bomc so far gone at> to lia\e oyly tlu- .Kkliietor muscles 
l enuiininj*:; but all of them bad lost the faeuliv of elosiiur ilieii 
valvch, and appi^arod to In* dead, li* tehlueea be the ordinary 
Ibod of ^10 a^lerije, an eiionnouti quan'iity of llu'iu bi* 

vlestroycd, if ina^ juti^e by tile number ol‘ tbcNe Kunnals 
M. De^lonmhamp.^ inclines to the o])ijnon that the asteiue al- 
taelv the macDa* M'lnle the latter an* .^lill ali\c/and that, pjo 
bably, l)y means of some fluid, (.t>[>able of' prodnein*;* torpor, 
tlie^ fiavc them to open their shells, aial thus allow the intro- 
duetlon t)f the smi^ular Ixulies described, and whuli ael 
-neker^. lit* i'. the move inelined to think so, that none ol' the 
mai'lia*, ulneli he i‘\amiia'd, had the least ^melK or presented 
any other indication of Jia\ini>’ bean dead for any time. Ir 
iiiusi, however, he lememlnred, that bivalve shells of this, 
or any odur analo^ou-^ aperies,, loosed .ahoul l)v the waves, are 
no longer in their natural stalta but have been raised fiom iheh 
native haunts under llie sand, either by boiMerous weather, or 
after intense fro, t, hv i‘ven a seareelv more than ordinarily 
troubled slate of the sea* Sliells in ilus state are fie(|ucntly ob¬ 
served on our shore.s. In ^ome llie animals are dead, in ollicrs 
'll) inueh weakeHetl, as to be unal)le to elo^e their sliells, vlnlc 
others may, at least after gaUs, la loi a time apparently a^ 
sound as ever \ow, it is more llian probable, that the nste- 
ri;e could only attack tliose ^\hu!i were absolutely dead m dying*, 
and from whieli tlie insertion of llieii siukers could exjuaicncc 
no ojiposlticMi; hn* it would lx* niijjos-lble for them lo Insiunalt^ 
even a pretty solid substance, much le-.s a nuav vesicle', hctwc'en 
the closc}d valves of a living shell ; and, on tlie other hand, how 
should the asteilie contrive lo mrike the shell of a vigorous ani¬ 
mal open, in order lo let them throw in their imaginc'd torpor) 
feroiis fluid ^ 


aoTAxr. 


7. (^07irhf^fio7}s of AI- Dincatf dc^^t MaUd^ ftitjuirics^ re~ 
^pcci'uig the Ancient llislonj^ Ori^i?i^ nn(f ^tdive Cotiiitrj of 
the Ccreaksy and cspcdally WhLfj,t (Tf itituni hihcrnina imd 
iTStivxun)^ and 'l^rley ( llordeum vnlp;are and hexadichon ).— 
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1. the of Nysa, the nuti\e country uf ^^heat and hai- 

Icy^ i> the same as ScytU )|K)li.s or Jietlisanc, and situated in 
ihc valley of the Jordan. , That ilic identity of the wheat and 
baricV, anciently cultivated in E^ypt and Palchtine, with our 
Cervah's^ is certain. ^3, 'I'hat the habitat of all the egotables, 
animals, and minerals, indicated by the most ancient monu- 
ment.s, as existing in the country of barky and wheat, has 
been eonlirined'beyond doubt. 4. That the comparison of the 
various zodiacs, the migratams of the worship of Cimts, confirm 
this origin t>f the Vcrcala', 5. 'I'hat the greater number ol 
s})ecies of the genera Ilordcuvi^ and Sccah\ whose* 

habitat is known, being imligeuous in the I'^ast, the testimony of 
lii'-tory accords aulliciently with the rules oi'erilieisin established 
by science; and that the valley ol'tlie Jordan, the ehaiti of l.i- 
baiius, or the part of ]^lk^'^line and Syria, winch borders upon 
Arabia, may with great probability be assigned to our Carcdc,s\ 
as tlieir native eouiiliv. 

Ij, hifitruclioths for Colhrtniii' ond Priporto^ for 

lln buriuin.s\ otid J(}r Preservuif^’ ihim f rom flic Attacks n/ 
Insects nndtikc)}' Larac. IJy jM. L\ 11. Pi nsoox.—A few words 

ft 

regarding l!ie {noper time for gathering Fungi, and the locali¬ 
ties in whicli they are found, precede tliese useful in.^triiclions. 
'I’lu' following arc llic principal rules of pvesriwalion gi\en by 
thi> celebraU'd nncoloiiisl *—1. eallur tlie (’oriaci'ous .and 
Miberose fungi, before thej liegin to get old, lest I hoy 
sliould contain genus of ilestruclit»n, the most Icmnidalile of 
wlneli aie the eggs ol'mscet*', aiul to expose them from time to 
time to tile rays of the sun. I'o subject to pressure, witli^ 
out s(juec/ing too much, the thinner species, to change the pa- 
pe' ol'U'U, and exposi* lluan to the o]>en air. .‘3. To leave in 
the o})cu air, until jioricclly dry, the gelatinous fungi, such as 
the 'Pn 'tncl/n , Aar/cularia'j kc, AVhen immersed in water, 
they resume their origina. form and colours. 4. "J'o model in 
wax, or immerse in weak spirits, tlic s])ecies whose forms cannot 
be exactly [Jrescrvctl. o. 'J'o gather the I.i/coj)crdhtC(V when 
half mature, aiul^let them dry in tlio air, that they may bear a 
slight degree of compression^ without being delorined. (i. To 
preser\e tlie 'J'//chiacm’ and IsaPau which fjiow upon chrysa¬ 
lids, in'".small boxes lurnisluxl witJi cotton, in order to retain 
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\\mv dcliciUe forms, which would he destroyed by the slightest 
.diock. T To dry, In the usual jnannoi*, l)y a moderate degree 
of pressure, in grey paper, the of a ilmi and papyra 

eeous consistence, as well as the epiphyllous fungosilies. 8. 
Lastly, coinj)lete desiccation, to inclose them in paper hags, 

ro prerent the attacks of insects and worms, and especially to 
dclend them aj^ainst the contact of forei^jn bodies. In this inan- 

O O J 

ner, says the author (jf the S///i(>psts Fua^o^iiviy 'these produc¬ 
tions may bo ])rcser\cd for a loitg tifne, in order to compare 
ll\em with one aiujther, examine llnau \vilhout fear of losing: 
them, and comnmnieate them to otliers. 


9. Effects of cerium Manures on the quulittcs of J^lunts .— 
Among the ferlili/crs of the soil, high importance is atlaclied, 
and deservedly, to tliat mass of matter which rc'siilts from the 
process of j^utrelactlon upon organic suhstaneexs undergoing cor^ 
ruption after death IJv reason of its clficac^, it is assiduously 
procured to fcrtili/c po(*r sods, to renovate exhausted ones, and 
prevent g(K)d ones iVom wearing out. Animal manures have a 
peculiar rankness Some of them stimulate, or, if may almost 
1)0 said, cauleri/'e wiili veinnunee. Hence tliey rcepiire ad¬ 
mixture of milder matenaK to mitigate their foic(‘ Yet, after 
the oilal and scrapings of laige eilic'^, ha\e been mingled with 
'-oil in sucli proportion as not to dc'^troy the fife of [jlanLs, liul 
to promote tlieir \egetalion, (lu'v Iia\e been consi(k'i\*d ns com 
niunicating, in many eases, a di'-gusting or offciisne tpialily to 
some of the vegetable^ llicy nourish. "I'hey lia\e been charged 
with imparting a biting and acrimonious Iti-vLe to radishes and 
turnips. Cabbages are less sapiil and delicate. J\)taU)es have 
Ikx'I) observed to borri)W the foul taint of tlie ground. It has 
Jicen traced to the bull) of the onioh. Millers observe a stronu 
and disagreeable odour, in the meal of wheat jhat gr<‘w upon 
land highly charged* with rotten recrements of cities I'lic like 
(letoriorafion of quality, lur-> even been remarkixl in tobacco rais 
ed in cow-pens. And stabic-dung lias been accused of iuiparl- 
hig a disagreeable Havour ' ) asparagu-^/^Tl seems as if some 
j)ortion of the foul matter of the manure wasayorbed by llu 
vegetable radicles, and, after parsing iinassimilaied through the 
-sqi-vesseL, eoi^^rtcd by the process ol' nidrilion t(» h'ing 
lubstance'' This eonduion of the vigc'tabie species, seems to 
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rtrcivc illu&ti atioii from analogies m the animal kingtioni. Dut,k.> 
aie ivmlcrcd so ill-ta&tc<t from stulfinj*- down f*arbaoo al the kit- 
clien door, as sometime^ to he odeusive wIkmi ItroimJit as food to 

• O 

*lu‘ table. "Fho <:)ii;i)ity cjF j)i)ik is cacknowlt'djrcd to be uiodified 
by the I'uod of the swine. ^TIk' bitterness of piirUidys has been 
ascribed to the buds uJ)on^^hsch tliey live; and the peculiar 
llavt)iM’ (jf j)iscivorous wild fowl, i'. rationally traced to the fish 
they <le\our. N 'rinis a pen Lion of nutrimeutal matter passes into 
the livitii* bodii^ of plants and animals, in ei'rlaiii proj>ortion. 
wUhout haviiifv been entirely subdued, or assimilated. It be- 
ef)n[ies, therefore, a subject <>1 turious and Impoit.mt rellecuon 
The IiorlicuhiiM‘‘t iiK^slly (Mhailate^ on iht^ (juantity of his ei'(*j> 
It is, however, a becoiiunf^ subject of research, tlial lie shiaild 
likewise att».nd to llie (pialilv ; (»r })erhai>s the eoiKsiuner, lii-, 
customer, mav inform liim tlial an offiaided palate and injured 
liealtli, will indiiee a Ciueful provider to seek uneoutaminuted 
artuh"- for his table.— I)f Mitih'tlP.s J)]^t()ursc a( the Anfilctt 
of the Ni a Yioh IIo) th nllar(fl Sm ht/j^ bS%- 


AltTs. 


U). NciK Mode Graphitic o/ Bkuli I.ead^ nt 

Dnnehi^'.s —Mr ('. (iaijiln, llie iinenlor of tins un|)rovcmia)f 
i\\ llie manauemeut of ^raplute, as appfK’d to drawnii;, liavin^ 
long regretted that amatnia! of so pleasing a neutral colour, 
should only lu capable of ptodiicmg broad shades, l»y means of 
a lalwwious x'ejietltion of lines or touches, eonmienccd a scries of 
experiments with relertaiee to this "ubicel, which, howev^cr, did 
not at first lead to an> usci'ul result, on account of the granulai 
separation oi' the substance, vvlien a[)plied to paper. At Icngtli, 
having lliouglit of reducing it to an impalpable po\vd(*i, and. 
using it with a^bnisli, he obtained the most complete sucecss, 
having found that every possible degree of shade can be produ¬ 
ced with the nicest uniiorniily, and in less than a twentieth part 
of ihc time re((uired in the ordinary manner. The process is 
describoil as Ibllows .—'Die instruments required arc, a small 
piece of mu3h||., lilled with l>laek-lcad reduced to fine p>wdcr, 
which is called a shadi r .1 pahtie^ tnade of thick card Ixiard , 
and a brush of medium sue. The shacKr is rubbed two or 



Svioilipt hUdltgencv.^An^ 59<) 

ihri'C times on l^>c palette, ne.ir out* c\trennt>, hjy wlileh a small 
portion of the lead is siftcnl, as it were, through tlie muslin , tlie 
brush is pas*^cd vouml in the jml\cn<' \ graphite, and on some 
either part of llie palette, to adjust tin' shade required , the 
brush is th%n applied to tlie pajier, u> produce a shy, or (fthor 
expanse of shade, nith a lirculating motion. To produee a 
darker shade, the gTaphilc inav be rubbed in witl^i alilcr, pith, 
or any similar substance, brought to a ])oint — Ofir.s 'rcchviait 
iicpositortj^ 18^27. * 

11. On Ktch]}}^ and Ihjiin^ at nme Jii*uyi\s on Ivor if ; Inf 
l/r J, ( \iihcrtf .—-Tlie uuial mode of virnanientingivory in black, 
lo engravt' tlie pattern or design, and then to 1111 up the cavi¬ 
ties tlui'^ pri'diiccd ^^Ith hard lilack \a^n^h 'Dr* di'inand foi 
engraved ivor\ in ornamented iulaving, and lor otlR'r purposes, 
is <‘<msi<leral)i(‘i altiiougli lli^. pritu' paid lor it i-, !u>t sucli as to 
i*ncourae’(' arlists of niucli .diilitv lo d«.voli llieniselves to tills 
v*.ork, wliich coiiscepKnllv is trivial in design, ami ('oarse in exe¬ 
cution- Mr CatiRi v's iinprovi nu nt consists ni a)\ering tin* 
ivory with engi'.^vei’-^ sannsli, and drawing the design with an 
etcliing lU'cdk. lie iIru poiu's on a im'iistrunin composed of 
n20 grains o| line ^ilviM’, dissolved in one omiee imasure of m- 
tlie acid, ami tluai elihUed willi one epiaif of puie di'^tilled wa¬ 
ter. After Ihdf an liouv, more or les'i, according lo ihcrtHpiircd 
depth of tint, till' licpior is to be poured off, and the surface is 
to be washed with distilled water, and drieel veitli lilotting pa- 
|)er ; it is tlusi to be i xpewd to i1r‘ light for an hour, after 
which tile varnisli mav be rcmov'cd by mi'aiis of oil of turpen¬ 
tine. Tile (ledgn will now ap])ear impressed on the ivory, and 
of a ])laek ov b1aekishd)row n colour, wlneli will cemu^ to its fidl 


tint after exposure for a ilay or tw*o lo the light. Tlu* propei- 
ty which nitrate of silver possi'^ses, of giving ,'^peiniaiient dark 
stain to ivor^, and Inany other substaiu'cs, has been long knovMi; 
hut Mr (Vithei'v has tla* merit of liaviiig advantageously appliexi 
it in a department of art in wJiic li it is likely to lie of eonsideni^ 
hie service, liy improving the (pialitv of the*ornament, and at the 
same time of diminishing (he cowt. Varieties of ^i>lr»ur may also 


be given, In- substituting the salts of. goKt, platina, copper, 
for the sohuion of sjiver.-^fr///"v Wfnmtorfj^ Fcl). 18527. , 
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NEW PT BEICATIONS. 

J. Esficnj on the Thcorij of the Ea^th, Hv Hiiron Geokce 
Cuvier; \vith (icolo^ical Illiihtrations by Jame¬ 

son. L'iflli edition. Translated from the last French edition, 
witli ninnerous atlditions hy the Author and Translator. 
J^li‘ven INites. Blackwood, JOdinbiirgh ; (Jadell, London. 
Us. 

On the suf»^'e-liou ol* Frofcr^sor .lanicson, the celcbruteil es- 
' say of (hivier was translated f>y the late Kobert Kerr, I']s(|. 
F R. S. E., and mid(T the re\i‘*al of the present editor, who 
also added to tla^ orioinal a series of notes and illustrations, 
^riie success o! the work was o'reat It ^^as sj)e('diU rejtub- 
lished in America, aiul translated, with it> notes and illustra¬ 
tions. into the (lernuin and Italian lan^^uaues. Another edi- 

O ij 

tion was soon re(|uire(k 'I'his, in its turn, was speedilv ex- 
lunisteiL Although, in the fhtrd etiition, as in tlu‘ fonner, the 
impressiorj, was ^reat, a fowth and enlarged ap|v^an d 

m 18532. The present, which is X\\\.\fiftli edition^ is translat'd 
from the last edition of the illustrious author, aud may be con- 
sidtavd nearly as a new work, from tiie numerous additional 
facts aiul >iews which it contaius. 'ri)e many thousand copies 
of thiswoik lunv circulated tiirou^hout the British Empire, ami 
jiulecxi in cnery country where the En^’lish language is known 
is a proof not only of the \erv genoiMl interest e\cit(Ml hv gt'o- 
logical facts and reasonings, hut also of the absurdity of the opi¬ 
nion stil! c‘nt('rtaineil hy some of the inutility of this branch of 
natural history On this siihje'<'t, I'rofessor Jameson, in the 
|vieface to the present edition', has the following reniiarks : 

(ieolanjy. now #’.csocvc(lly one of the most ])opnl;ir and attractive ofliu' 
physical hoioiu’L’.s, as, not many years af^o, held in iittle cstiuialion; and, 
even at presiiii, tlu'iv are lu wanting some who do iit)t Iiesitate to inaintaiii, 
that it is a nute tissue ofill ol>served phenomena, and of hypotheses of liouml- 
less extravagame. I'lie work of Cuvier now laid hefv>re the i)ublic, contains, 
in itself, not onlv a complete answer to tliese ignorant iinpvUations, hut also 
demonstrates the aeeuiac\, extent and importance of many of the facts and 
nMsouings of ihijji deliglitful liraiich of Natural History. t*au it l)e maintain- 
eil ot a scieme, ul/cli rei[unvs foi its'"suciessliil piO'-etutioii aniiUim.itoat- 
iiuninlancc with Chemi^ll\\, Natural Piiilosophy and Astiouom\,—.with tht 
details and \ lew of Zoology, Botain ami INIinerah^^ , and iifiich ^oniuHt-. 
these d'jfcrent dcjiartmeuls of knowledge in a most inteusting and strikiiii; 
manner,—that it is of no \alue^ Can it he maintained of (ieolog\, whiiit 
iliscloses to us the hisloiw of tlie liist oiigin (»f oiganit beings, ami trace'- 
tlieii giMilual ik‘\ clfl'’‘'tucnt fioiu tiic inomidc to tmin Ininbt.If.—w lin.li ('mu 
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iiicratcf and describes the iliaufres that idants, aiiiinals. and minerals, jlie at- 
inospbore, and Ihv .vaiers orUio havi* iindcrguiiL* lioiu tlu'carlii'hl 

logical periods up to our o^mi time, and u’hieii^'ViU iuslvuelsj iis m (lu* ear¬ 
liest Iiihlory of the luiniaii >pci'ies,—that it oilers no gralifu'aliun to the plii- 
losojdier ? Can even tliO'-e wIio I'.sliniate tin. 'due of seit'nee, imt h\ iiiltd* 
Icetual tlcsires, hut by praeliral at Ivan t slices, deny ^be inipoitanee of (leolvij^v. 
certainly onc^f the fouinlation** fd'ai^iicullinv, and which enables un to search 
*)ut materials jor nuniherlessimpo’-tant economical purpososr 

Positive i^eoloi^y or oooonosy, :is (’luitn', in his lile oV AVtn- 

ner, remarks, originated witi) that veinarKable rian ; and all 

tliat havs Invn done towards iinravelliiio; (he striietiin* of ihe 

ernst of the earth since Ins vit'ASs were made Iokumi, hu^ in 

hannonv vith them. "The Kditor remarks, 

% 

*'■ (Icoloi'v took its rise in tlu‘ Acadeni\ of rr(nb(M*i>, with ttie ilUislrions 
n’criuM'. to w bom we owe its jire^ent inlerestiiit» condition. 'I’Iim Ik iiig tlu^ 
1 use, w'e ini^lit not, (ii> is at ]»resont tot» nmcb llie pnutice), aniiiM ibeiui- 
jiiorous <li >covc‘ries in tlie nnner.il kins^doin uhicii bavi’ been mad** sinee the 
s^'stem of investijratiou of that ^reat interjireter of nature was m;uU* known, 
forget tlie master, and arrojruii all to oniHeJvLs. In this island, (ieoio^y first 
(<Hik linn root in the north ; in h.dinbur^li, the AVeriierian ireojriui.stical vit'ws 
and uiethoil of inveitii^alion, combined wilii tlie theory td' Hutton; (he exjie- 
limeiils and speciilalmils of Hall; tlie ilhislrations of Fla^lair; and the la¬ 
bours of the Royal and Wt'iaierian Natnr.d History Societies, excited a s|)iril 
ofiiKjuiry w’hicli ra]iuUy spread liirouf>liout (he empire; and now Ciie.il Rii- 
(ain presents to llu* scientific woild a ^cene of ^('(drtyical acultmess, aitivit\ 
and enterprise, not surpassed m ;uiv othei count iv” 

Indo})endcnl nf tJic nnnicrons additions to llic (o\i of the Ivs- 

say, tlu* editor has .added u])wards of two hundred pao'cs of 

notes and illustrations in\ tin* following’ inijK)rtant topics. 

On the Subsidetice of Strata. Formation of Primitive Almintuins. 

'Phe distribution of liuiilder-Stones in Scotlaiul, Holland, (Jermany, Sw'dzer- 
l.md .ind America. 

The Alluvial Sand ot* Iht nauish Islands in the IhiUic, and on the coast of 

SleswMi^h. 

The Sand-h'lood—Sand-Flood in ^fora\shije S'tiuM'Iood in tin Itcbriiles. 

\c. Moving Sands of the AJrican Desevl:^. 

Action of the Sea upon Coasts. 

The Orow^th of Coral Islands. 

The Tievcl of the Baltic. 

h'ossil Remains of tlie Human Speues. , 

Account of the Displacement of that i)art of the Coast of the Adriatie which 
is occupied by the Aroutlis of the i*o. 

The Universal Deluge. 

The Action of Running Waters. 

Connection of Geology with Agriculture and Plaining. 

\crount of the Fossil Klk of Ireland. 

Account of the Idving Species of Elephant, and of the Extinct Spccic.s of 
Elephant or Alamnioth. • w.. 

Account of the Caves in wdiich Bones of Carnivorous Animals occur in great 
quantities. ^ « • 

Cave containing Bones at Adelshorg, in Carniola. • 

View of the genera Fossil MamiiiifeiM, Cetacea, Avo3, Reptilia, and In- 
secta; witn their <lt^.gnostical Number and Distribution. 

X'^iew of the Classes, Orders, or Families of Animals, occurring in a Lining or 
Fossil state; with their Geogno&tical Distribution. 
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This work, so nth in well aulhunlieated anti well arranged 
geological fads, and alfounding in heautll’iil vicAssol’ihe mineral 
and animal kingdom^, evnnot he loo strongly ivconimended. It 
ought to find a place in the library of e\ery one who taken an 
interest in llu^ natural, and even the civil, In^torv o<^ the planet 
we inliahit. 


«} 


[lli(,str(ttion of the Geologtj ()f iooUnmHf* a g(uc)al 

vicio of the (icologital rchftiOO'i of flu South ICasieTu patt 
of England; tdV// l''iguriH tnid Descriptions of the h'o^.sUs of 
l^ilgaic Foi'e.st. My (J[|>eo\ ’VIantj.li,, l^kstp F. 11. S. Fel¬ 
low of die f{o}al (’ollegeol SurgiMins, V\ L. S. M. (r. S. \e 
One volume (|uarto 


i\r. Mvn'ikel is alreativ advantageously known to giolo 
i*ists, hv his inlerestlim and valuable volume on the ireoloiiv 
of Sussex. The pu*seiU elegant work is a furtliei jn'oof ol 
his >kin and activilv ; and, therefore, we inilv to hiuk 

from the preface, that this will, In all probability, be die la.^i 
time we shall have an ojiporlunuy (d‘ noticing ius geological 
labour-;, as be intiinaUs bis intention of taking leave of thi^ 
department of Natural History Sussex, !\Ir Mauti'II intliniiN 
us, composed oi' portions of all the secondary formations o( 
Faigkmd, from the Purbeck Innestono to the tertiary clepodis; 
outlieis of the London and Isle of Wight basin, and atcunm- 
lations ol' diluvial and alluvial matters. The regular deposits 
are the plastic //nyand Londoyi iluij^chfdk^shankrtn sund^ zecatd 
and the sands (tnd ilatjs of Hastings. All these tlilferent 
tleposils are carefull> and luminously described ; the various or- 
ganic ronuiins with which they abound well described, aiul maiiv 
ol llio more remarkable represenleil in a scries of twenty boau- 
liful lithographic* plates. Tne stratification of the Forest of Til- 
gale, vvlucli has excited much interest on account of its orranic 
remains, is fully described, and evidence adduced of its being 
okh'r than chalk. The description of the organic remains of 
Tils ate Forest is concluded witli llie Ibllovving striking obscr- 
vatiouo, which* ;V so ck>se tlie work 

I 

In rom-huting tliis descriiition of (he inganu* ^us of TAgalo l''uro<t. 
rt'C woaji] repeal, ^vhat we have ebc^vhere reinarkeil, that the a ast prcpoialo- 
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(ai.K'C liiiul and fvosli-Mulor oxuviiv ovct tlics^- oi' maiino nn-nii, uh^t-u- 

ilile in llioso strat.(. uanaiUs tlu'ooiulusum lli.it th.' UastinNshodru Ktrui- 
0(1 by a very diticrenl ai^eiu limn Ihat w liuh enfolofi llu' dt'|»)situm of the 
i’ortland liiiie>.l(me bi’lniv, and the sands and <-ludks ai>(t\ilu-m. I’he seas 
ill tlie priiuilive ai*es ol‘ nur pbnel nere inhai.. ed by Mist liibes of uuiltdo- 
eiilar shells, uliieli, lu)\ve\ i‘i* variable in tlieir s]. vies, were net onl\ of (he 
same tauiil>,^ut also t.f the same ^enei.i, ii.iniel_\\ .inttnumtr,, and 

'fiiese sliells, ifue ma due.v aii\ eoiu'hisions from (uir kmnt led u' 
of the habits of the re<*ent speeu's .,f the only i;emis that still exists, vvere m* 
<lisputably inhabitants of the oeean ; and the presence i>f tiieii remains in an\ 
enusideiahle ipumtity in a stratum, .dl'onU a laii invsnmjUu'ii that miJi m;;.. 

111 111 is a marine deposit, 'flu* eon\ ei'-i* id' tln-i |n*uposil ion, Ivo eoneeive, must 
ludd oood in a ea^e like the pieseui, mIu-iv not a vesluie t>f these aneieiit ma- 
Hne i^enera ean I), traced, amon^ ninumeialde n'lieuns of ten\ - trial \ l ee- 
lables and aniiiialN and of iVesIi-waler tisiaeea*. The ot^Lasional oivurreiue 
oI marine exin i:e allbrds uo ..peuiuN for a itmlraiy opinion, situ e thi'j fiet is 
no inoie llian un;j:!d be expei ted under siu-h oiriumsUinces, .md is in slnel 
uioul.uue \Mth nli.it iii.n be obseived in the deltas and istuaries of all oieal 
ri’.ers. 

W e eammt leave tin-' .subject, '.vithout olloriii^ a tew General leiuark^ on 
tlu probable eondilioii of tiie '-ounliy tlirom^li \\ liieh the ivaters llowed thal 
deposited tho htrala of Tili-ate b'oreJ ; .md on the luluie of it. anini.ii and 
vet*et.d)!e prodnetiohs. Whelliei il weie an island nr a ionlineiil, mav not 
oe deteimined ; but that il na^ dIver•^llied by Jnll and willev, and enjoVed a 
(Innate of a biirb a teiupeialuie than any ])art of niodein Yairope, is’more 
than proliable. Sevetal kinds ot leru a])]var to liave idiislilnled tiie imnie 
diale vei»etalile clolbiiiM ol the muI ; (In* tl('<*ant f/t/mt//o/i/pi /e//o/rWe.v, which 
probaldy never altaiiuil a itn'a'o'r beinlu tli'Ve or four iLvI, and the 

beautiful J\'rfi/j£rn\ n ol* sliH lessoi j^roatb, bein^ abiiiid.iiit evei’V 

u Iiere. It is easy to conceii e w bat o oidd be llie ajipi'aiance of tlu* \al!(‘v‘s 
and plains coven d witli tliese plants, fioni that ]HLsnnledl)\ inodt'rii Iracts 
U'liere the common fo*ns ^o i^-m rally pievail. Ibil (be lol'lier vej.^etable'-' 
were so eiitirel> disinut fiom any Hut are now known to exist in Kuropean 
countries, that ue ^eik iii \ .un for ain tluii^ ’ll all aiulonous wit houl the Tro¬ 
pics. 'Thefore'!-, of ( hiikmiHr and (the jdants of wbiili. lik** 

some of the rcient aibonscinl fenu, probably attained a beiolu of Uiirlv or 
forty feet), imisl liavt bonumi much eater i\ seniblan. e to t lios(» oftropicar 
legions, Ilian to an^ that mnv ocuir in lemju'ral* climates. 'J’hai thesfdJivas 
id’a sately natuie on the bdl- and it‘ss elevati'd p irts of llu' count rv, and ar¬ 
gillaceous in the plains and maidies, may be inferns] from tlu* ve<*et:ible re- 
mains, and Iro.n (he nalur*' of tin* siiiistances in wliidi ihev are inclosed. 
Sand and clay evi rv wdu‘re ])n*viil in tiu* Hastings straia; nor’js it nnworiliy 
of remark, that tii.- recent \ egetabli*s to w liiili the fissd plants bear tiie great¬ 
est analogy, ailect soils of tins dcscuplion. If we attempt to pourtrav the 
animals of this ancient countiy, onr description wdil pin lake more ol* the cha¬ 
racter of romance. Hum of a Icgitimati; dubulion from (staldislud tact'.s. 
Tin lies of various kinds imuJ have been seen on Hie banks of jis rivers oV 
lakes, and giou]):i ot einwinon cnK-odiles basking m tlu* lens and siudlows. 

“ The gigantic ;nnl yet more gigantii fo whom * 

the groves of palms and arboiesu nt J'eriis u'ould be meie beds of reeds innsl 
liave been of siu h jirodigioiis nugnilude. that Hu* exislmg animal creation 
presents lu with no lit oljjei ts of comparison. Imagine an animal of the lix- * 
ard tribe, three or four tiini*s as large as the largest ciocodile, havinn- jaws 
cMpuil in d/e to iNe incisors of the rhinoceros,,and crested w’ith Jmrn.s * 
such a ereature must have been the Iguanodmi. Nor w'cie Hu inhahitanis of 
Hie waters much less svonderfnl ; uitin.‘ss the IMoftiosaunusy wliicJi only ro- 
ijuiTvd wings to he a Hying dragon ; llie lishos ivsemhlind Siiuri, Balista*,” 

*Vv'’ ^ • 
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0. Mathcmaiicnl and Astnmom'aal for fin vsc of Stn 

denis of Maifn mapt Pnuficai Asi/o?ionur.^^ Sn? x'ejja/ 
En^'inars^ and X^^i'iji>'afo? liy G\LinJArriK 

M, A. Olivfi H(»\d. Kdinbin-oli. JK 

This portable and clicap \olumc ib well worthy (»f fnc attontituj 
of tile practical men nlliitled to in the title pa£>e, and wo lia\(' n</ 
ilonbl, that, when its meritconu'to be sidficiently known, n will 
Mipi'i'sede the'iise of ev(*ry cither with which we arc accjiiainted 
it Ineedless to mention, fliat Mr (Talbrauh gi\esall the ordinary 
tables to be found in works with similar object'^, ^lub as the lo 
^arithnis of numbers^ loo;inlhniie smesand tan;;rnls, andolher'^, 
without which no surveyor- seaman, or astronomer, can advance 
a sic'p; and we shall confine ourselves in this notice lo an iMiu- 
ineralion of ?aicli additions and imjn'ovcanents as Mr (Jalbraiili 
has made, and wineh w(‘ think claim for his work, as we have 
->aid ab<3ve, the notice^ of all men wlio are really at work on sue It 


subjects. 

in tlie first [>lac'(\ we ecaisider that Mr {Jalbrauli lias grc\ai 
merit foi f»uinij, m a clear, well ordered, and perleetlv 'C'ienti- 
llc >stylc 5 such a course of dcmonsti'ative reasoning on the llicon 
as well as the praclice of his subjcHt, as eaniiot fall to lie very 
useful to students who have a real wish to understand wliat they 
are about, and vvliosc bc'ttei taste and judj^inent linvc hereto¬ 
fore been offended by thcM' epitomes wliicli, to use tlieii skin*; 
ph rase, have l)cen reduced to the lowest capacity. The various 
methods of obtaining the longitude, arc discussed at some length, 
and wiih singular dearness. We are not aware that in any other 
vuirk of this rlcmentary nature, those minute corrections in the 
lunar method are given; and, in fact, we suspect few' navigators 
o'c a’wnre of' their importance. We allude to the equations for 
second difTcrenc^'S in the distances, which arc correctly given only 
for every f3 hours in the Nautical Almanac, hut which arc not 
found in strictness, for an intermediate period, by simple arithme¬ 
tical proportion. This equation, in some cases^ amounts lo 6 se¬ 
conds of distance, IS^oconds of time, or ii minutes of longitude. 
Mr Gfllbrjuth lifis coiripiitccl twp, little tables for obtaining the pro¬ 
per correction (Introduction, page 102.) Another snail correc¬ 
tion on account of the oblit|uc beinidiainetcr, ts found fn two tables 
by Dr Young, given at page 101. And a table is given by Mi 



ScicuHjic Inldliffcncr.—Aizc Pu6?iaithms. 405 

licnaerson of KiUnburgh, for anolher rorrection still, iitiiiidy, 
that ajising from the effect on tlie ])c»izontal jiarallax of tlu- 
moon, caused by llie oblate figure of t’earth. We recommend 
Mr (Jalbniith,Jn his next edition, to bnng all these corrections 
distinctly Snder the reader’s view at one place. • 

Our author tloc.s not toiifine himself, however, to jiro- 
bleins in oixlinary use, such as lunar ol)ser\atioiys, occultalions 
of the fixed stars, clironometrical observations, aiid the measure¬ 
ment of heights by the barometer, wifich last is ailinirablv e\i»- 
euti'd, but enters also with the full spirit of an observer, and 
all the minute accuracy of a computer, into the elegantdist|uisi- 
tions dependent upon tile figure of the earth, the velocity of 
sound, and other topics of high interest. 

^Ve shall now proceed to jioint out briefly ibose improvements 

and additions which wc have been most struck with in the 

tables. 

Ill J abl<‘ ir. of the common logaritlmis, there are added pro¬ 
portional parts, which greatly facilitate its use.' 

TabJe \'. or logarithmic tangents, tcc. has two M*ts of »rgo- 
mciiLs, one I'or time, and one for arc, besides proportional parts 
for seconds at the bottom. 

W c uro decidedly ol opinion, lu>\v(‘vcr, tliat, <l)r most prac ti¬ 
cal purposeSj it is infinitely better to liuvc se|)aratc tables for 
c*onverting tinu* into arc, and the reverse ; and we have reason 
lo believe, accordingly, tba( GaJIn'ailJj stopped the jiresfi to 
give tables LXI. and L,X1I. at onr suggestion. In the next 
edition we luipe he will place tlic'se two tables by the side of 
XXX. and XXXI., for converting solar intosiderial time, and 
tlic reverse, and near XXXII. for converting mean limp into 
parts of the etpialor. ^J'hese ara all eminently usef ul; and we 
are glad U> {>bserve Mr Galbraith giving them at full length, to 
single seconds, and not in the usual abljvoviated shape, \vlnch is' 
very t* azing. 

Tables VL and VII., for natural stnes, tangents, &c. arc too 
contracted, bAig given to degrees only-; if given at all they should 
be to minutes. 

. * ' 

Tabic* IX., for taking out the proj)orilona] j^arts lor daily dil- 
fercnces^ decriS^Uiun, right ascension, &c. wc do not mucli like; 
ns \{ letpiires die use of tlic proj>ortional logarithms in die next 
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table. We aj)prove nioi'e of the table of proportional logavitlniir^ 
to twenty-four hours bv^I^ax and otlicrs, which gives the answer 
Ml one in^pectiol^ 

Tables XIII. ^ivos tlio correction to be addedthe sun’s al- 
tlliulP, and combines the diji, refraction, parallax ant semi-dia¬ 
meter' \Vc confess, however, we prefer that these correction'- 
should not bc\sliimpcd together in this way, ami have always 
maiic it a rule to teach onr voun" friends to shun such tables, 
and take out each correctuai separately, 

'^Fable XVI. lias been re-coniputed, exjnessly foi* this work, 
J'loin the suifs horizontal parallex taken at 8.'C8. 

Table XVII. gives Mr Ivory'’s refractions, but it has been 
considerably extended, and, as we think, improved, by having 
the refractions and their logarithms to every 10' from the zenith 
to the horizon. 

'The addition of proportional parts to the three succeeding (a 
hies for the corrections line to the thennometer and haronielei 
IS very })nii^e\vohliy, as it materially (hcllitates their applica 
liouf 

AVe observe, that a column has been ailded to tabled XX VTI 
{)f I'apialions for second diflerenecs, by which they are adajiled 
t(> the suifs declination ; and although, in ordinary cases, no cor¬ 
rection for the irregularity t)f the sun'’s motion is necessary, it 
iloes become of consc<|nence In very accurate observations foi 
latitude made near iJie Solstices. 

Table LIX. gives the logarithms of the numbers in Jlussers 
well known table for correcting tlic longitudes determined by 
chronometer, when the rate has been ibund to have varietk 
Everything v/hich contributes to the accuracy of such deternru 
^lations is valuable; and we think Mr Galbraith, by dwelling 
so frequently on tjicse minute corrections, docs essential service 
to science, by making observers aware how easily and safely they 
may be taken into account. 

Table LXIII. contains, in a compendious slippe, many ex¬ 
tremely useful number.^, with their logarithms and comple¬ 
ments. . e 

Tables I^XVl. and EXVII, for the third and foijrth diffe¬ 
rences of the nioon''s motion, arc by Mr Hefiderson/ a very in- 
gonioiis mathematician in Edinburgh. 
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■ The last table, for*finding the latitude by the ]’olar Star, 
by Captain Kater, and is sufficiently aicuralc for sea purposes. 
We agree, however, with that obser sr, in thinking the tlircet 
method most satisfactory one. 


List (yf Patents granted in England, from Hth j\'cemher 182fi 
• to TiGth January 

t8‘i7. 

Doc. 8. 'L'o TiiOHAa Maciijgi.i. of Bornors Street, Oxfonl Street, London, 
surgeon, for improvements on apparatus applicable to tlie burninj^ 
of oil, A.C, 

To lluHEHT Dickikson of NoAv Bark Street, Soiitliwurk, for an iii- 
ventioji for the tbmiation, coating and covering of v^cssels or pack¬ 
ages for containing, preserving, or conveying goods, whether li4pnd 
or solid, &c. 

yx To CiiAHLES Peahson of Crcciiwich, Ksq, Hjciiahu ol' 

Hanley, Staffordshire, enginccnaiid Wilmam (Iillman of White¬ 
chapel, engineer, for u method of ap]>lying heat lo certain useful 
pur])oscs. 

To Chahi.es Haiist.khen of Great Ormond Street, JCsq. for Ills ina- 
chincry for facilitating the working of mines, and extraction oi' 
diamonds, &c. gold, silver, Ac. fw)ni the ore, the earth, or tin* 
sand ; applicable lik<'wisc to other puvj)osos, 

'I'o John Costigni of Collon, in the county oi' lA)utli, t ivil engi¬ 
neer, for iinjjrovements in steam machinery or a])]>aratus. 

To Peter Mack ay of Great Union Street, Borough Boad, Ibr im¬ 
provements, by which liic names of streets and otJier iiiMTiplions 
will be rendered more durable and conspicuous. 

* 18. To AVieliam Johnston of Droitwich, for improvenicnts in tin- 
mfKle of process and form of apparatus, for <hc manu/hcluring of 
salt, and other [lurposes. 

To MArniCE de Jouoh of Warrington, cotton-spimicr, for im¬ 
provements ill niuchiiicry or»apparatu.s for prejiaring rovin^j^, and 
for spinning and winding fibrous substances. 

‘iO. To Chari.es Hahseeben. of Great Ormon^^k Street, Esq. for im-, 
provements in building ships and other v'osscls, apjilicable to vu 
^ous purposes for propelling the same. 

To TimMAS Q.UAHRIEL, of Peter\s Hill, London, for improvements 
in th?^anufacture of lamps. ^ 

To AVieliam Kingston, master mill-wrighl, of Portsmouth Dock- 
yard, and Georoe Stehihng, mathcinatieftl instruincnt-niak<'i, 
^of Higl^treet, Portsmouth, for improvements on instruments ot 
tjiparatifi for the more readily or certahily ascertaining tJic lime 
-nid stability of r^hips oi other vessels ^ 
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Dec. 20. 'L'o lMelvil Wilsox, of VVarnford Coujt^ Throgmorton Street, for 
improvements in jpacliincry for cleaning rice. 

To Charles Scihleii, of No. 1. Crawford Street, Portman Squato, 
for a method of drawing w^ater out of mines, wells, juts, and other 
places. 

^ To PREDERich. Anuhews, of Stanford lUvers, Essex,^for iiiiprove- 
• meiits in tiie construction of carriages, atul in the engines or uia- 
cliinery to projiel the same, to he operated ui)oii l)y steam or other 
suitable power. 

To Charles U andom, llaron de Darenza, of Target Cottage, Kenty i 
Town, for improvcinAitsin gunpowder-flasks, powder-horns, or othci 
utensils of dillerenl shapes, such as are used for carrying gunjjow- 
der, in order to Ioa<l therefrom guns, pistols, and other fire-arms. 

21. *^fo Valentine Dautiiolomew, of CJreal Marlborough Street, for 
liis inijjrovemcnt in shades lor lamps, &,c. 

,, 'fo John (inEGOiiY Hancock, of Birmingham, plated beadingatni 
canister hinge manufacturer, for a new elastic rod for umbiellas 
and other like purpose.^, 

>2. Tf) -Thomas, of Vail Grove, Chelsea, Esq. for his process ol 

rendering boots, shoes, and other articles, waUT-proof 

To Davii> B EDMUND, of Greek Strcot, Solio, engineer, for improve- 
nicnts in the construction and manufacture of hinges. 

21). To Elijah Galloavay, of tlie Jjondon Hoad, Surrey, engincei, for 

1H‘27» a rotatory steam-ongliie. 

Jan. fl. To John Whiting, of Ipswich, architect, lor improvements in win¬ 
dow sashes and frames. 
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ll. T'o James Frazer, of Iloundsditch, engineer, for an improved lue- 
tliod of constructing capstans and windlasses. 

T'o Ja&ies Frazer, of Houndsditch, engineer, for an improved me¬ 
thod of constructing boilers for steam-engines. 

1ft. To WiLLiAsr WiLMOT IIall, of Baltimore, America, at juoserit 
residing in Westminster, for an engine for mooring and prtipell- 
ing shijis, boats, carnages, mills, and machinery of every kind. 

T'o ’WiLLiABi Hobson, of Marklield, Stamford Hill, Middlesex, tor 
an improved method of |>aving streets, lanes, roads, and carriage- 
w'&ys in geiieral- 

T'o James Neville, of New* Walk, Shad-Thames, engineer, for an 
improved carriage, to be workeil or propelled by means of steam. 

T'o WiLLiAsf'MASON, of Csstle Street East, Oxford Market, West¬ 
minster, patent aTclctree-maker, for improvements in the con¬ 
struction of tiiusc axletrees and boxes fi»r carriages knAwii by the 
names of mail-axletrees and boxes, ^ 

U;. To Robert Covelakd, of Wilmington LSquare, IWfiddlesex, for im- 
jiroA'cments on a patent already obtained l)y him for combinations 
of ajiparatns for gaining powei. 

1. Ti> Robert B^uilow of Jubilee IMace, Chelsea, *1"* a ney^'fcombina- 
lion of machinery, or new motion fu superseding the nccessHx 'd 



List of Pah'nts^ 


409 


• the 0 -Unary ct*ank tn atcum*engines, ami for other purposes where 

power is required, • 

Feb. 1. To John Fuldeuick DixiCll, Faq.'of Gower Street, Bedford 
Square, for improveraentb in tire luauuiacture of fi^, 

OtniiAM of Dublin, for improveuients in the eonstrueliou 
of wheels tor driving machinery iin|Kflled by water or uind, also 
applicable to jiropolliug boats, Ate. 

To liALvu IliNOMAHsif of Newcastlc-upon-Tyiie^ inasler-mariner, 
for an improvement in tlic construction of cajistuns and wimU 
hisses. ^ 

To UoiiEiiT STinr-inro, Clerk, minister of (talston, In Ayrsliiro, 
and James Stireiko, engineer, of Glasgow, for unprovements 
in air-engines for moving of machinery. ^ 

'i'o John White of Soutlianiptoii, engineer and iron-founder, foi 
improvements in the ronstrnction of pistons or buckets for jmmjts. 
To Sajioeh Pahkeb, Argjde Place, ArgyU* Street, Wc-^tnlTiisiter, 
bronaist, for iniprovcuicuts in the corrstruclion t)f lamps. 

X To Antoine Ahoi.phe JMahceelin AIarbcot, ofNo. ,'h(. Ntn folK 
Street, Strand, for improved ina*'liinery working or cutting 
wood into all kinds of mouldings, rebates, cornices, or any sort of 
fluted uork. 


List of Patents ^'ranted'm ScotlandJrovi YMh December 1826 

to 24/A Fehrunrif 1827. 

Id2fl, 

Dec. 13. 'fo James Yanhell of Broad Wall, in the parish of Christ Chun h, 
Surrey, ])rivate person, for “ certain improvements in apjmratiis 
for cooling and lieating fluids.’* 

1 i. To Henry Charles L.acy of Manchester, in the county ])alatine 
of Lancaster, coach-master, for a new apparatus on which to sus- 
pend carriage bodies.” 

To Thomas Machell of Berners Street, Oxfonl Street, in the 
county of Middlesex, surgeon, for certain improvements on ap¬ 
paratus applicable to the bijming of oil and ^thor inflammable 
substances.” 

JO. To Dominiuue Pierre DeurrhOuck ofLtkcslor Square, in the# 
county of Middlesex, Esq- for an invention communicated to him 
by a foreigner residing abroad, of an apparatus adajiiod to cool 
wort or must previous to Its being set to undergo the process of 
fenne^^ition, and also for the pur|jpse of condensing the steam 
arising from stills during the process of distillation.” 

20. To Count Adolrhe Euciiy: he Rosen, of Prince's Street, C 
^eiidish Square, in the county of Aliddlesc^^, fur an 

to him by a foreigner residing abroad, 

•niginc foi communicating pov cr to aiiswci the purpose'' ^ 
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To William I5usu of Broad Street, inMio city of London. Esi^: 
for “ certain impreft^ements in propelling boats and ships, and otho* 
1827, vessels or floating bodies.” 

Jan. 15. To Henry IIuhardson Fanshawe of Addle Street, in the citv of 
London, silk-embosser, for “ an improved winding mj>‘ nine.” 

To Mose Poole of the Patenl-Oflice, LineohiN Inn, in the county 
of Middlesex, gentleman, for an invention communicated to him 
by a foreigner residing abroad, “ of certain improvements in the 
machines used for carding, slabbing, slivering, roving, or sjdnning 
wool, cotton, waste ^ilk, short staples, hemp, or flax, or any other 
fibrous materials, or mixtures thereof.” 

Fob. 2. To John Frederick Haniell of Gower Street, Bedford Sqiuiiv, 

^ in the otmnty of IMiddlesex, for certain improvements in 

tlic inunufacturc of gas for the purposes of illumination.” 

To Maurice de Jongu of Warrington, cotton-spinner, for cer¬ 
tain inii*rovements in machinery or apparatus for prejiaring ro¬ 
vings, and for spinning, twisting, and twining fibrous bubhtances.” 

7. To James Fraser of Iloundsditch, in the city of London, engineei', 
for a new method of constructing steam-boilers.” 

]X To IloiiEHT Stikltnc, ministui* of Galston, in the county of i. 
North Britain, and James Stiuhng, engineer in Glasgow, in the 
county of Jjanark, North Britain, for certain im])rovements iu 
air-engines, for the moving of machiner}'-” 

10. To James Fraser of Iloundsditch, in the city of London, for an 
improved method of constructing capstans and windlasses.'*’ 

24- To lloDERT Bush and Witliam Kino Westley of Leeds, in the 
county of York, llax-spiiiucrs, for certain improvements in ma¬ 
chinery for heckling oi' dressing, and f'or breaking, scutching, oi 
cleaning hemp, flax, or tibrous substances.” 


JJST OF PI.ATES. 

Plate T. Fig. 1-5. Little Andaman Island, &c. 

6-f). Awn of the Seed vessel of Stipa jicnnala. 
ft). Anatina villosiuscula. 

^ 11-lYonerupis Nucleus. 

II. Illustrations of Dr Grant’s Observations on Spongia- 
HI. Fig. I. Eruptioii of American Lakes. 

2. Libellulite of Solcnhoffen. 

IV. Illustrations of Mr Scorcsby’s observations on ^.ainbows. 
V. Explanatory of JMr Barlow’s view of MagnetiwYn. 


j*. C' 

Notices room has obliged us to delaj severaV Artule» and 

Intelligence"' and also to limit more than usual the ScienlL/u 
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Abkl, Ur Clark, liis aocijunt t f a colossal orniig ontang killed > in Su¬ 
matra, 371. 

. . * 

Air, Mr H. Meikle’s experiments with respect to the specific heat of, 35iS. 

Alexander, Comet J. E., his notice regardii^g the I.ittlo Andaman Island, 
43. 

Alligator, Mr Audubon’s obsenations on the natural history of the, 2707 

Aiidanian, Little, Cornet Alexander’s notice regarding it, 43. / 

Anatiim villosiuscula, description of, 370. - 

•Arctic sea and ice. Dr Latta’s observations on (he, 86. 

-Mr Scoresby’s remarks on Dr Latla's observations on 

the, 382. 

\rnott, (J. A. ^^'alker, Es([. his account of a tour to the south of iTanee 

« 

jiiul the Pyrenees, 2H- 

Ai'scnic, J. L. Berzelliiss remarks on its detection in cases of poisoriiiifr, 
338. 

Arts, notices in the, 207, 398. 

Astcrias rubens, notice n^ganlin^, 391*, 

Astvonoinicnl calculator, notice rcsptM ling INIr Inness, 211. 

Audubon, Mr J- .1., bis account of the habit ^ (»f tlie turkey buzzard, 172. 

-—ol»servations on the natural liistory of tlie alligator, 270.—noti<'e 
regarding bis intended work on American oriiitbology, 210. 

Hanks, Sir Joseph, Haron Cuviers historical elogc of, 1. 

Harlow, Mr P., bis account experiments and observations on the mag¬ 
netic needle made during Parry’s lliird voyage, with remarks, .31i7.— 
bis observations on the tides in the upper part of the Thames, 49. 

Heech-tree, a non-conductor of lightning, 392. 

Berzelius, J. L., his remarks on the detection of arsenic, 338. 

Bismuth cobalt-ore, description of, 200. 

Bo)»r, Mr G., his account of a visit to the glaciers of Justedal and the 
Mantle of L^al, 255. 

Bonnet, Charles, B*jcon Cuvier’s biographical'memoir of, 213. 

J botany, notices in, 207, 395. 

Boue, Dr >t^^his observations on serpentine and diallag^ roc^ » 

^3rome, a ne\\substarrce discovered in sea water, 201. 

Buch, I^aron Von, his observations made during a vW' Matleir?*^ 73. 
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nuchanan, f)., Esq. lus account of fresh watcj founil in the sea far from 
land, 369. • 

Celestial phenomena, from Jan. 1. to April 1. 1827, 188.—from April 1. 
.to July 1. 387. /' 

Cerealos, their origin aird native country, 396. 

Chemistry, notices in, 19^. 

Coal, M. Karsttn’s observations and experiments oji the different kinds 
of, 280.—of Hog-mas, 19G. 

Cockles, Mr Trevelyan’s remarks on those found in Yorkshire at a dis- 
tance from the sea, 367. 

'’^Coloured shadows, Messrs Zschokke and Treschscl's observations on, 367. 

Coniometcr, Professor Leslie’s description of the, 384, 

Cor*erite found in Norway, 199. 

Crystallizatio)i of sulphate and carbonate of lead, 197. 

Cuvier, Baron G., his historical eloge of Sir Joseph Batdvs, 1.—his bio¬ 
graphical iiM'moir of Charles Bonnet and H. 13. do Saussure, 213. 

Darwar, gcognostical structure of the country around, 194. 

Don, Mr David, his account of the affinities of the Einpetrea-, />9—re¬ 
marks on the rhubarb, purple-coned fir, and nmstard-troe, .104— 
description of the genus Malesberbia, 320. 

Dwight, Ucv. S. Edwards, his account of the erpption of two laki's i 
Atnojica, 146. 


in 


Egyptian antiquities in the Liverpool iimseuiii, 393. 

Einpotrem, Mr D. Don’s remarks on the affinities of the, 59. 

Eruption of lakes iu America, Mr Dwight’s account of the, 146. 

Esmark, Professor, his remarks relative to*the geological hisfory of the 
earth, 107. 

Essay on the Tlieory of the Earth, notice respecting a new translation of 
Cuvier’s, with notes and ilVistrations by Professor Jameson, 400. 
Esser, Dr C- H. Luflwig, his remarks on the himinousiiess of the eyes of 
animals, 164. 

Expedition, overland Arc‘’c, information resiiecting the, 161. 

__ Capt. PaiTy’s intended one to the North Pole, Dr Latta’s 

remarks on, 86. , 

Eyes of animals, Dr Essei’s remarks on their luminonsness, 164. 

Eyes, JNJ. Pre'vqst’s considerations'regarding the shining of those of tfin 
cat am' dog, 297. 

Fung‘i, M. Person n’s instmetions for collecting and preserving,^3 96. 



INDEX, 



iiotiees in, 19K * # 

iTi>olo^\ of Sussex, notice respcctiiis? Mr Maniellh ivoiA on i/ie, 
i n'olo^ical history of the earth, ProfosMn* nark’s romaiks ttnulinu tn 
ex])lai^^ho, 107. 

< IiM»l()i>ical oWei vations relative to tlic roniitries discovered hy C'^ptaiu-. 

Parry and Ross, Professor Janiesoirs, 104, • 

liliiciers of Jusledal, iNIr Bohr's account of a visit to the, 
easy mode of cuttinj^, 207. 

(odd, its di>itnl)utioii in the Uralian Mount:tins, 10i. 
tiialiam, Dr, liis list of rare plants iluwcrinj^ in tin* l^diiiliur^h Botiinie 
Ganhj^i, 181, AH8, 

(jiap)iJte, new inode of applyinf^ it in drfiwin"^**, 308. • 

tiuml, Di R. K., ids ol»serMitions on the structure and func^ion'^ oi tlu* 
''piuififo, conchule<l, 121.—description of two new spoiiiTje-i:, W3..- 
de^cription of Octopus ventricosus, 3tM), 

(oeraisiud formation in Swe<!en, 190. 

tmillemin, M. Ins account of a gelatinous (piart/, 321. 


11 ydroiirapliy, notices iri, 201, 392. 

[l\:ena t'iivo discovered on tfie banks lyf the CjravoniK', 19/. 
llynnias, Pjofessor Bucklaiid and C'ajrt. ISykes on the interioi ot (In' ijens 
o) living, 377. 

Hyi^roinetei, Mr 3Ieikle on the use of a simjdc syplion as a, 3(JtJ. 

1 l\gioineters and evaporation, Mr II. Meikl<*'s remarks and expeiuiMmts 
(elating to, 22. 

IcCj thickne^is of salt-water, 202. 

Iniies, Mr (leorge, his calculations of celestial phenomena Ironi .Ian. 1. 

f<) April 1. 1827, 188.—from April 1. to July 1, 1827, .187. 
Inserts, circulation discovered in, 202. 

Iodine and Hilda in the mincial springs of Tlicodoreshall, 202. 

Irish furze, broom, and yew, different from British, 207. 

[serine and iron sand in Cheshire, 200, 

' ■<* • 

Ivory, mode of etching and dyeing figures on, 399. 

lameson, Professor, his observations on the geoloery of the countrii's *li— 
covered by (?hiptoins PaiTy and Ross, 104. 

Jainesonit *‘5 Mr IL"Kose’& account of the chemical composition of, 311. 
Jet discovered in Wigtonshirc, 197, * 

i 

^'Karsten, m!^^is obsii'vations and experiments on the different kind*- oi 
coals, 280. 

.V 
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I.fittn, Dr Tfiomys, Li', ol>scrvation^ on iho Arctic Sea and Ice, 8G. 

Lead inin<‘s of llio souUi of ^pain, Mr Witliarns remarks on the, 
notice re^ardinpr a *5pccies of, 202. 

f 

L(‘she. professor, liis enumeration of instrnmi'iifs nooessars Ii/j* nietecn. 

logical ohsei vatioiis. 111.—on the couiometer, 381. 

InljellulUe, account of one found at SoIenhoflFcn, 195, 

Lindsay, J, Es<(. his nioteovolo^cal ohservatioii.s made in Jamaica, 31 i 
! .ojiecha.np, M., Iii^ remarks resj^tctine’ iiitrc^, 193, 

Lutninousiiess of tlie t'yes of animals, Dr Flsser’s remarks on the, l<»k - 
Ai. ]h(‘vosl*s observations on the same subject, 297, 


Uf), Air W,, Ids description of tvv^o sj)ecies of (.'one Id lent, 


vLu vnai, All John, Ids account of tlie setui of Stipa pennata, 313 
'■ladeii'.', \ on lluch’s obsinv'alions made' during a \isn tt), 73. 

Miiiiiietic non-ore a lull of, in Siberia, 19l>, 

w.'em tic needhs Air Piarlotv’s accoiinl of expcniinents relative to if' \ii' 
iialion and intensity^ nnulc dining J^iri\ ’s ihiiil voyaue, m ilh n 
rnai k 1 ?. 

AJalesheibiii. Air 1). Don s description ot the ^eims, 3’i<t, 

WalhenuUical and asti'ononiical tables, notice reeaidint Afi (r.ilbiaun 

PM. 


.MathcMuatics. notici* legarding a work of Laron Dupiu's on. 

'lanuies, tiudr ejects on the qualilit s ot plants, 397, 

Meikle, Air H<‘niy> his remarks and ("ipenments lelating to hygion.' h . 
and 4'va]>oiation, 22.—on the e\peiinien'i^ to detm'iniiu the ’'pet iie 
lu'at of :di under volume anti unden- {»n‘'-snre. 32'’*.“ reniiMk' on dn 
list' of a siniph' svphoit as a hygiometer, 30(). 

^leteois ill India, 191, 

Aioteoi'ological ohseivntions, ProlesNoi LosIioV r(‘marks on ilie mmii 

condmtimTj I IL—made in Jamaica !»v Air J. Lintlsav 31) 

* » 

\i(net>rolog), notices in, 191. 

^li eralouN, notic<»s in, 197. 

^lusiard-triv*, Air I), Don's account of it, 39b, 


Xatnial philo'' 0 [)hy, notices i , 391. 

Nitrt*. notice legarding AI. laaiirchamp’s opinion as to it*' roimatioti. 19,' 

Octoj-ns ventricosus, Dr Grant’s description of, 309. 

(^rang outan*;, Dr^hels account ol" oiu* killed in Sumalia. 3/1.—m 
tice respecting the same, 207. 

Pair\\ Captain, Dr Lattas observation- on Ids intended evpi^nsMon t 
tlie Nortli Pole- S(>. 



IN'DEX \ i.> 

'* * 

i\urins friatrnl m Knoi^ml fnnii JiHtli ^opu-uiljci Tty 18ilt Novonylun 
J"iil • tVoin Stli Di’ceinlior J8'-3(>«<o 
- uranttul in Scotland, t'rom iUh 'pt^^infjor to Sth Kovoinlyi-i iS-Jt 

‘M'^Jroin !»ith Dofcmber lh'2(l to '?lth i'l'ln'uarv to*'. 

yi 

('liO''])ii()ni'^(iiscovouMl ill Ivolp, ItM. • 

i)r (iKihaiu’s li>i of nro ont'> tlowoiine in llio Echubuii^lj IWti ti. ( 
(iardrn, 181, 8S(i. ^ 

Platiiia. trooi;ni)>ti<“al JK)^it^on tyt, in America, ; in ^ibcuii, l!*0. 
I'lc'os! M. l^><'nr(lict, Ills observation^ rr'i^dnliim tin* sliiniiiu ot ilie 
ot tlu* ral, ami other annnaK, 

i*>iipM*'Coui'(l l>r of Nejnd, Mr J). DoiiX lucunnt (*l the. .*><>(•. 

i'tinti'' m‘\\, lot*. ^ 

i\[.14 liloM', Di^nijOion <iml Analv-iW ot, .UV 

e'lait/ Mr (iiiilhoniii mwouiit oi a i*el.itiiio(is. :]'* 1. 

iUonb(»\\ Hev. ^coresjyy's <i(*scn|nion oi iriiMikablt*, 'Jdo 

lu'|mis!oii (4 lii'iil in\rifely the ^cjiuirc oi (bo (IKliimc, dOl. 

dll'll),nb, Ml U. Don’s lemaik^ on, ilOt. 

bN)\,il SoMcyv ot ibliiibiut;li, |)ioc*cedintrs ol the, llMt 

lio-e. M.lasunouiit of tin* rliciiiicai comjiO''Uioit ot /inUemti ,ui(l .laiii* 
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